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PREFACE 
This manual provides maintenance instructions for the Texas Instruments Model DS44 Moving 
Head Disc Controller. The manual also provides the theory of operation for the controller. The 


information in the manual is divided into the following sections: 


I Introduction — Provides a general introduction to the Model DS44 Moving Head Disc 
Controller. 


II Moving Head Disc Controller — Provides a description of the organization and func- 
tions of the controller. 


III Theory of Operation — Provides the detailed theory of operation for the Moving Head 
Disc Controller. 


IV Maintenance — Provides the information necessary to troubleshoot the controller. 


VV Documentation — Describes the computer-generated documentation, including the Pin 
List and Load List for the controller. 


VI Drawings — Contains the drawings pertinent to the maintenance of the controller. 


Additional information concerning the Model DS44 Moving Head Disc Controller may be found 
in the following: 


Title Part Number 
960/980 DMAP Expander Manual 216759-9701 
Maintenance Manual for Model DS44 Dise Drive 973792-9701 
Model 980A Maintenance Manual System Description 960699-9701 
Model 980B Maintenance Manual System Description 943012-9701 
Model 960A Maintenance Manual System Description 226750-9701 
Model 960B Maintenance Manual System Description 942773-9701 
Block Transfer Controller Maintenance Manual 240802-970i1 
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SECTION I 


INTRODUCTION 


1.1 SCOPE 

This manual contains the maintenance documentation and theory of operation for the Model 
DS44 Moving Head Disc Controller, which interfaces the Direct Memory Access Channel of the 
Model 960 or Model 980 Computer. This document discusses only the controller and its 
interface to the moving head disc unit. 


1.2 DISC CHARACTERISTICS 

The controller is designed for the Model DS44 Moving Head Disc Drive. Each Disc Drive contains 
one fixed and one removable disc with one read/write head per surface. Each disc surface has 
408 tracks, 88 data sectors/track (an 89th sector is used for head switching), 32 data words/ 
sector, for a total of 1,148,928 words/surface. The maximum data transfer rate is 156.25K 
words/second. 


The controller accommodates up to four Model DS44 disc units. Additional information on the 
disc drives may be obtained from the maintenance manuals or specifications. 


1.3. INSTALLATION 

The Moving Head Disc Controller can be included in several combinations of peripheral con- 
trollers. The connector plate wiring for all combinations is documented in the DMAC Expander 
Maintenance Manual. Refer to the appropriate section to determine the correct board locations 
of the controller. 
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SECTION II 


MOVING HEAD DISC CONTROLLER 


2.1 GENERAL 

The controller for the Model DS44 disc drive, combined with a Block Transfer Controller (BTC), 
provides an interface to the Direct Memory Access Port of the Model 960 or 980 computers 
through the Direct Memory Access Channel (DMAC) Expander. Refer to figure 2-1 for a block 
diagram relationship of the disc controller and disc drive to the 960 or 980 computer. 


2.2 DISC CONTROLLER ORGANIZATION 

The Moving Head Disc Controller consists of two major logic sections: the Block Transfer 
Controller (BTC), and the Disc Control Logic (DCL). The BTC provides the interface for the 
DMAC Expander and the DCL provides the interface for the disc drive. The BTC and DCL are 
discussed in detail in Section HII - Theory of Operation. Figure 2-2 illustrates the disc controller 
organization. 


2.3 DISC SECTOR ORGANIZATION 
The minimum addressable block of data on the disc is a sector. Each sector consists of a 16-bit 
preamble word, an identification (I.D.) word, 32 data words, and a data check word. 


PREAMBLE|IDENTIFICATION|DATA |CHECK 


SECTOR FORMAT 


The controller generates the preamble, I.D., and check words. The preamble word is used to 
activate the disc drive read/write logic. The I.D. word identifies the associated sector. The check 
word is used to determine if the data was read from the disc correctly. 


2.4 IDENTIFICATION WORD 


01234567 89 10 11 12 13 14 15 


WLO CYLINDER ADDRESS 


SECTOR ADDRESS 
WITH MSB REMOVED 


Bit 0 Write Lockout Bit. A logic ZERO indicates that the data 
in the associated sector is not protected and can be 
written over. A logic ONE indicates that the data in 
the associated sector is protected and can be written 
over only with a Write I.D. command or a Write Data 
command with Lockout Override. This bit is specified 
by the Write I.D. Command. 


Bits | through 9 Cylinder Address Field. These bits indicate the cylinder 
address on which the associated sector may be found. 


Bits 10 through 15 Sector Address Field with MSB Removed. These bits 
indicate the address of the next sector which will come 
under the read/write head. 
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Figure 2-1. Disc Drive, Disc Controller and Computer Block Diagram Relationship 
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Figure 2-2. Disc Controller Organization Block Diagram 


2.5 DISC CONTROLLER FUNCTIONS 

The controller is capable of performing several types and combinations of read, write, and seek 
operations. While executing certain read/write commands, the controller performs several auto- 
matic functions such as data checking, head switching, and data address verification. The 
automatic functions are explained in the following paragraphs, and should be remembered when 
using this controller. 


2.5.1 AUTOMATIC SEEKING. Upon receipt of a Read, Write, or Compare command, the 
controller always causes the disc to seek to the cylinder address given in List Word 3. Therefore, 
it is not mandatory that a Data Transfer command be preceded by an Independent Seek 
command. 


2.5.2 AUTOMATIC TRACK INCREMENT. If the end of a track is encountered during a data 
transfer operation and all the data has not yet been transferred, the controller will seek to the 
next cylinder and/or switch heads (refer to figure 2-3). If only the head was switched, data 
transfer will be interrupted for only one sector time (about 280 microseconds). If the cylinder 
was incremented, thereby causing an automatic seek, data transfer will be interrupted for about 
12.5 milliseconds. 


OUTER EDGE DS31/DS32 DS44 END 
;OF DISC |END OF DISC OF DISC 
(INNER MOST | (INNER 
ICYLINDER) | MosT 
| CYLINDER) 
CYLINDER fe 123456... 200 201 202;203 . . . 405 406 407 


ADDRESS 


TOP SURFACE l i 
HEAD ADDRESS 0 TRACK NUMBER |0 2 4 6 8 10 12 .., 400 402 4041406 . . . 810 812 B14 


BOTTOM SURFACE TRACK NUMBER |1 3579 1113...401 403 4051407... 811 813 815 
HEAD ADDRESS |1 j | 


THE COMBINATION OF HEAD ADDRESS AND CYLINDER ADDRESS DEFINE A TRACK ADDRESS. 


iF AN OPERATION IS BEING PERFORMED ON AN EVEN NUMBERED TRACK, i.e., 0, 2, 4, 6 --- 404, UPON REACHING 
THE END OF THE TRACK, IF THE SECTOR COUNT !S NOT ZERO, THE HEAD WILL BE SWITCHED TO THE BOTTOM 
SURFACE AND PROCESSING WILL RESUME WITH SECTOR ZERO, SAME CYLINDER, BOTTOM SURFACE. 


iF AN OPERATION iS BEING PERFORMED ON AN ODD NUMBERED TRACK, i.e., 1, 3, 5, 7 --- 405, UPON REACHING 
THE END OF THE TRACK IF THE SECTOR COUNT IS NOT ZERO, THE HEAD WILL BE SWITCHED TO THE TOP 
SURFACE AND THE CYLINDER WILL BE INCREMENTED‘ AFTER THE DISC HAS SEEKED TO THE NEXT CYLINDER 
THE |.D. WILL BE VERIFIED, AND PROCESSING WILL RESUME WITH SECTOR ZERO. 


, 


(A)133414 
Figure 2-3. Automatic Track Incrementing 
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2.5.3 AUTOMATIC I.D. VERIFICATION. The controller automatically checks the I.D. word 
for proper cylinder address during a read data, write data, or compare data operation under the 
following conditions: 


NOTE 


A track address is defined by a head address and a cylinder 
address. Refer to figure 2-3. 


1. After acquiring an initialization list, the controller checks 
the 1.D. word on the starting track address before exe- 
cuting the list. 


to 


After an automatic cylinder increment and after the disc 
reaches the new cylinder, the controller checks the I.D. 
word on the new cylinder before continuing with the 
list. The I.D. word is not checked if only the head is 
switched (refer to figure 2-3). Therefore, a Write I.D. 
with Lockout Enabled should be performed on a 
cylinder basis. 


2.5.4 WRITE PROTECTED DATA. Since automatic I.D. verification is performed on a first 
sector encountered basis, the minimum amount of data that can be write-protected is 88 sectors 
(one track). Any track on the top surface of the disc (Head Address = 0) which is write 
protected can only be changed by a Write I.D. command or a Write Data with Lockout Override 
command. If data is to be write-protected on a track on the bottom surface, the whole cylinder 
(top track and bottom track) should be protected. 


2.5.5 STATUS STORAGE. Every time status is stored, the Status Register in the controller is 
cleared. Any time the controller is addressed by an Automatic Transfer Instruction (ATI) while 
it is executing a previous list, a Busy status will be stored. Therefore, any nonabortive status that 
had accumulated to that point is stored with the Busy status and is not reported again when the 
current list is completed. Note that Operation Complete status may be accompanied by Busy, 
Parity Error, .D. Compare Error status, and/or Seek Complete Unit XX status. 


2.6 INSTRUCTION FORMAT 

The Automatic Transfer Instruction (ATI) in the 980 computer and the Activate Direct Access 
Channel (ADAC) command in the 960 computer are each two-word instructions by which a 
device on the Direct Memory Access Channel is activated. Execution of an ATI or ADAC 
command causes a strobe to be generated with each of the two words. Each strobe indicates that 
the corresponding word is stable on the memory read data lines and may be accepted by the 
controller. The format for each of the two words is given in the following paragraphs. 


2.6.1 FIRST ACTIVATE WORD 


0123456789 1011 12 13 14 15 


USED BY CPU R DISK [UNUSED 


DISC SELECT Cece 
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When the first word from the CPU is stable on the read data lines (indicated by the first strobe), 
the BTC decodes the address bits (12 through 15) to determine if it is being addressed. If 
addressed, the BRC presents bits 8 through 11 to the DCL. 


Bit 8 Reset/Acquire List Bit. A logic ZERO indicates the controller is 
is to acquire an initialization list. A logic ONE resets the 
BTC and DCL (equivalent to depressing the Master Reset 
button on the front panel of the computer). 


Bits 9 These bits determine the disc unit on which reading/writing 
and 10 will occur. 

00 selects Disc Drive No. 0 

O01 selects Disc Drive No. 1 

10 selects Disc Drive No. 2 

11 selects Disc Drive No. 3 


Bit 11 Disc Select 
0 selects Fixed Disc 
1 selects Removable Disc 
(can be reversed with plug-in jumper) 


2.6.2 SECOND ACTIVATE WORD 
0123456789 10 11 12 13 14 15 


INITIALIZATION LIST ADDRESS 


The second word of the ATI or ADAC command is the memory address from which the BTC 
fetches the initialization list. The controller does not need any further commands from the CPU 
until the specified list operation is completed or aborted. The second word is accepted by the 
BTC only if it was addressed by the first word and the controller was not still processing a 
previous list. 


2.7 INITIALIZATION LIST 
The initialization list is stored in memory prior to the issuance of an ATI or ADAC command. 
The list consists of four words located in consecutive memory locations, with the address of the 


first list word being defined in the second word of the ATI or ADAC command. The format for 
the list words is given in the following paragraphs. 


2.7.1 LIST WORD 1 


01234567 89 10 11 12 13 14 15 
STARTING MEMORY ADDRESS FOR DATA 


List Word 1 specifies the starting memory address where the first data word will be fetched/ 
stored. Sucessive data words will be fetched/stored at consecutively higher memory locations. 
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2.7.2 LIST WORD 2 


Os. EZ: 34 5. 6: J 8-9 10-18 1243 14: 15 


I SECTOR ADDRESS 
NUMBER OF SECTORS 


Bit O Interrupt Bit. A logic ZERO enables the controller to store 
status without issuing an interrupt. A logic ONE causes 
the controller to issue an interrupt and wait for interrupt 
recognition before storing status. 


Bits 1 through 7 Sector Address Bits. These bits determine the sector at 
which the controller begins data transfer. The minimum 
allowable number in this field is 00,,. The maximum 
allowable number is 57,,. A number greater than 57,, 
results in a Program Error status. 


Bits 8 through 15 Sector Count Field. This field determines the number of 
sectors to be transferred. When performing ANY operation 
on the disc, this field must be nonzero. If not, a Program 
Error status will result. The maximum allowable value in 
this field is FFy,. 


2.7.3. LIST WORD 3 


01234567 89 10 11 12 13 14 15 


CYLINDER ADDRESS 
UNUSED CYLINDER ADDRESS 


Bit 0 Chain Bit. A logic ZERO indicates the controller is to ter- 
minate processing after completing the operation specified 
in the current list. A logic ONE indicates the controller 
is to acquire another initialization list (from the memory 
address specified by List Word 4) after completing the 
operation specified in the current list. 


Bits 1 through 3 Command Field. This field determines the type of operation 
the controller is to perform. 
OOO Read data 
001 Read Identification word 
Q10 Compare data 
Q11 Independent seek 
100 Write data 
101 Write I.D., Lockout disabled 
110 Write 1.D., Lockout enabled 
111 Write data, Override lockout 


Bits 4 and 5 Not used. 
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Bit 6 and Bits Cylinder Address. This field specifies the cylinder address 
8 through 15 at which the data transfer will begin. Bit 6 is the 
most significant bit, and bits 8 through 15 must be 
between O and 197,,. 


Bit 7 Head Select. This bit selects the head which is to be used in the 
the transfer operation. Together with the cylinder address, 
this bit specifies a unique track on the disc. The head 
selection is: 

0 - Upper head (top surface) 
1 - Lower head (bottom surface) 


2.7.3.1 Read Data. The controller reads data from the disc and stores it in CPU memory until 
the number of sectors specified in List Word 2 have been transferred. Automatic track incre- 
menting applies. See figure 2-3. 


2.7.3.2 Read I.D. The next identification word that comes under the read head will be 
transferred to the memory location specified in List Word 1. 


2.7.3.3, Compare Data. The controller compares the data in memory (starting at the address 
specified in List Word 1) to the data on the disc (starting at the sector and cylinder specified in 
List Words 2 and 3, respectively). 


2.7.3.4 Independent Seek. This operation causes the controller to move the head to the cylinder 
address specified in List Word 3. After the disc accepts the Seek command, the controller stores 
Operation Complete status (this occurs 20 microseconds to 50 microseconds after receipt of List 
Word 4). The controller is then ready to accept a command to perform an operation on another 
unit. When the disc completes the seek, the controller stores Seek Complete status for that unit 
whether or not the controller is busy processing a list on another unit. 


2.7.3.5 Write Data. The controller writes data on the disc until the number of sectors specified 
in List Word 2 have been written. If the lockout bit (Bit O of the I.D. word) is set, no data is 
written and the controller stores Write Lockout status and terminate. 


2.7.3.6 Write I.D., Lockout Disabled. The I.D. word is written on the number of sectors 
specified in List Word 2. The data portion of each sector consists of the data word in the 
specified memory address of List Word 1. 

2.7.3.7. Write 1.D., Lockout Enabled. This operation is the same as write I.D., lockout disabled, 
except that the write lockout bit (bit 0 of I.D. word) is written as a logic ONE. Therefore, a 
Write Data Override Lockout command is required to write data on these sectors. 

2.7.3.8 Write Data, Override Lockout. The number of sectors specified in List Word 2 is written 
on the disc, whether or not the write lockout bits (bit 0 of the I.D. word) is on. The write 
lockout bit condition of the I.D. word is not altered by this operation. 

2.7.4 LIST WORD 4 


90123456789 1011 12 13 14 15 


CHAIN LIST ADDRESS 
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List Word 4 specifies the starting memory address of the next Initialization List to be acquired if 
chaining is indicated by bit O of List Word 3. If chaining is not indicated, this list word is 
ignored. Chaining allows the controller to read/write from different areas of memory and/or 
execute more than FI, sectors with the CPU issuing only one ATI or ADAC command. 


2.8 CHANNEL ADDRESSING 

The controller may be assigned any channel (DMAP) address form channel 0 through channel 7. 
Circuitry within the BTC section of the disc controller uses the assigned (hardwired) address to 
determine when to respond to an ATI or ADAC command. This circuitry also determines which 
request lines to drive and which acknowledge lines to monitor as explained in the following 
paragraphs. Refer to the BTC manual for detailed information. 


2.8.1 ADDRESS SELECTION. The channel addressing scheme utilized permits assignment of 
any channel address and enables the address to be changed if required. The assigned channel 
address is wired on an address select plug as shown in figure 2-4. The decoding and comparison 
of thc assigned address to the address in ATI] or ADAC1 is shown functionally in figure 2-5. 


2.8.2 ADDRESS MODIFICATION. In order that the channel address may be changed without 
altering the controller logic or connector plate wiring, the BTC section of the Disc controller 
picks up seven sets of channel control lines. However, only one line from each group, the one 
corresponding to the assigned channel, is utilized. 


The circuitry for driving the appropriate memory access line and interrupt request line is shown 
in figure 2-6. The circuitry for monitoring the memory access grant line and interrupt acknowl- 
edge line is shown in figure 2-7. Using this channel addressing scheme makes address modifica- 
tion a simple matter of altering the address select plug wiring. 


ADDR SWITCH CODING 
. 


CH. SE~|__SWITCH J 
LECTED d 


ZRGIEBER SWITCH CONFIGURATION 
ae on oe etait 
Pt el ofi toy 0 
| 2 fot fo ful 
Ps fof tts Jo] 1 
me EN oe 

= oo SS cs MULTILAYER BOARD 
a 


ADDR PLUG WIRING 
SNE TIONS 


SIDE VIEW 


WIREWRAP BOARD 
NOTES: 1. THE CHANNEL ADDRESS SWITCH IS LOCATED ON THE BTC 1 MULTILAYER 
BOARD IN LOCATION 505 too 5S, COLUMN 5) ON THE BT 1 WIREWRAP 
BOARD IN LOCATION BOO (ROW B, COLUMN 00), 


2, ONLY ONE SWITCH FOR EACH CONTROLLER. 


(A)134196 


Figure 2-4. Channel Address Decoding 
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MRD13 


MRD14 


DEVICE ADDRESS 
AND 
(DECODED) 


MRD15 


20 


(A)134197 


Figure 2-5. Channel Address Decoding Logic 
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(ACCESS REQUEST OR INTERRUPT REQUEST) 
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Figure 2-6. Request Line Select 
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ACKNOWLEDGE 
30 ACKNOWLEDGE LINE SELECT 
51 | FROM ADDRESS (ACCESS GRANT, INTERRUPT 
52 J SELECTOR ACKNOWLEDGE) 
2 REQUIRED PER CONTROLLER 
(A) 13420° 


Figure 2-7. Acknowledge Line Select 


2.9 MEMORY ACCESS 

In executing a memory cycle, the controller issues a request for memory access and then waits 
until a memory access grant is received before proceeding. The time elapsing between a request 
and receiving access is dependent on CPU activity, the Expander, other device controllers, and 
the channel address assigned to this controller (priority). The BTC section of the disc controller 
contains the circuitry for executing memory cycles. For detailed information refer to the BTC 
manual. The generalized ming chart of figure 2-8 gives the relationship between signals al the 
controller/expander interface. 


2.10 INTERRUPTS/STATUS 
The controller may interrupt the program being executed by the CPU and cause the controller 
status to be processed. 


When the specified operation is completed, the controller issues an interrupt request (if inter- 
rupts were enabled by bit O of the last List Word 2 that was received) indicating that status is 
ready to be stored in memory and processed by the CPU. The controller must then wait until an 
interrupt recognition is received before taking further action (to receive an interrupt recognition. 


the DMAC interrupt bit in the CPU Status Register must be set). 


When an interrupt recognition is received, the controller proceeds with status storage through the 
memory access request sequence. 


2.10.1 STATUS STORAGE LOCATIONS. The controller stores two status words each time it 
stores status. The locations in memory where status is stored are a function of the channel that 
the controller is “ton”. Refer to figure 2-4. 
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ASYNCHRONOUS ACCESS REQUEST DROPS WITH 
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NOTES: 
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960 COMPUTER AND 4MHz (250 NSEC) FOR 
THE 980 COMPUTER 
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Figure 2-8. Controller Interface Signal Relationship 
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2.10.2 STATUS WORD 1. 


Bit O 


Bit | 


Bit 2 


Bit 3 


Bit 4 


Bit 5 


Bit 6 


Oot. 2° 3-4 5678-9 


Operation Complete. Status is stored upon successful completion 
of a nonchained list. where the operation called for is a read, 
compare, read 1.D.. write L.D.. or the disc unit accepts an 
Independent Seek command. 


Write Protect Enabled. Status is stored if an attempt is made to 
write on a disc while its write protect switch is “on”. The con- 
troller is reset to its idle state when the status is stored. 


Offline. Status is stored if an attempt is made to perform an 
operation on the disc and it is not ready, i.e., power is not 

“on’’, disc is not at proper speed, disc cartridge is not in position, 
unit does not exist, and after a restore operation following a disc 
malfunction during a seek. The controller then returns to its idle 
state. 


Data Transfer Error. Status is stored if a data word was not 
available from the CPU at the time required (write operation) 
or if the controller could not store a data word in the CPU in 
the time required (read operation). The word transfer rate be- 
tween the controller and the CPU is approximately 156.25 KHz, 
(one word every 6.4 microseconds). Upon detection of a data 
transfer error, reading or writing is discontinued and the con- 
troller resets to its idle condition after storing status. This status 
will also occur if an attempt is made to transfer data to/from a 
disc cartridge that has never been initialized by a write I.D. 
operation (i.e., a new cartridge or a cartridge with a bad sur- 
face on it). 


End of Disc. If an attempt is made to read or write beyond 
cylinder address 407. the controller restores the disc to 
cylinder 00,,. After the disc is restored, an End of Disc 
status will be stored. The controller then resets to its idle 
condition. 


Program Error. Status will ALWAYS be stored if List Word 2 
has an invalid starting sector address or List Word 2? contains 
a sector count of zero. The controller then resets to its idle 
State. 


Compare Error. Status is set during a compare operation if the 
data read from the disc does not match the data pulled from 
the specified CPU memory buffer. Status is stored after the 
current sector has been compared. The controller then returns 
to its idle state. Chaining is ignored. 
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Bit 7 


Bit 8 


Bit 9 


Bit 10 


Bit 11 


Bit 12 


Parity Error. Status is set during a read operation or a compare 
operation if the parity read from the disc does not match the parity 
generated by the controller. Status is stored after all sectors in 

the list have been read. If the list is chained, the controller 

acquires the new list and continues. 


I.D. Compare Error. Before executing a data transfer to or from the 
disc for a read, compare or write operation, the I.D. word is 
checked against the cylinder, head, and sector address registers 

of the controller. 


For a write data operation, the I.D. word of the first sector 
encountered of the selected track is checked. If a match does 
not occur with controller registers, the I.D. Compare Error 
status is set and the write operation terminates before writing 
begins on the disc. The controller returns to its idle state 
after the status has been stored. For a read or compare 
operation, an I.D. Compare Error status does not terminate 
the operation. 


Device Busy. Status is set when the controller receives an ATI com- 
mand while it is processing another list. Status is stored immediately. 
The controller then continues processing its list and the status 
register is reset. 


Chain List Taken. Upon successful completion of a list whose chain 
bit is “on” (List Word 3, bit 0), the controller does not store status, 
but acquires the new list. The controller then stores the Chain List 
Taken status and continues by processing the new list. If a list 
whose chain bit is ‘“‘on”’ is not successfully completed, the new list 
is not acquired and processing will be discontinued. 


NOTE 


On a parity error, processing and 
chaining will continue. 


Write Lockout On. Status is stored if an attempt is made to 
write on a track whose write lockout bit (bit O of the I.D. 

word) is ‘‘on”’. Refer to the Write Protected Data paragraph 

for exceptions. 

Seek Complete Unit 11,. Status is stored when the unit indicates 
it has reached the proper cylinder address. The sequence of 
events for a seek operation is as follows (assuming the 

controller is idle, not busy): 


1. The controller becomes busy upon receipt of a Seek 
command. 


2. The disc unit accepts the Seek command. 
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3. The controller stores Operation Complete status and 
returns to its idle condition (ready for another 
ATI command). 


4. From 8 to 70 milliseconds later, depending on how 
far the disc had to seek, the disc completes its 
seek and the controller stores Seek Complete status 
for that unit. This status is stored as soon as it 
is encountered whether or not the controller is in 
the process of executing another list on a different 
disc unit. An interrupt precedes this status only 
if interrupts were enabled by the last List Word 2 
received by the controller. 


Bit 13 Seek Complete Unit 10,. See description for bit 12. 
Bit 14 Seek Complete Unit O1,. See deseription for bit 12. 
Bit 15 Seek Complete Unit 00,. See description for bit 12. 


2.10.3 STATUS WORD 2. The second status word is not utilized. 


2.11 DATA TRANSFER RATE 

Data transfer between the controller and the CPU is in 16-bit parallel form. Data transfer 
between the controller and the disc is in bit serial form with the least significant bit being 
transferred first and the most significant bit being transferred last. The bit transfer rate between 
the controller and the disc is 2.5 MHz. The maximum word transfer rate between the controller 
and the CPU memory is 156.25 KHz. The actual rate is goverened by the activity of other 
DMAC controllers. 


2.12 CONTROLLER INTERFACE SIGNALS 
Signal levels are compatible with Texas Instruments Series 74 TTL (transistor-transistor logic) 
intergrated circuits and are defined as follow: 


Logic ONI: +5 volis (maximum) 
+2.4 volts (minimum) 


Logic ZERO +0.8 volt (maximum) 
+0.0 volt (minimum) 


Three interfaces will be described: CPU/Block Transfer Controller Logic (BTCL). BTCL/Disc 
Controller Logic (DCL). and DCL/Disc. 


2.12.1 SIGNALS FROM THE CPU. Signals from the CPU that are buffered and/or processed by 
the I:xpander and routed to the BTC are listed in table 2-1. Data lines are provided in the 
logicaily true sense and ail other lines are provided in the logically false sense. 


2.12.2 SIGNALS TO THE CPU. Signals from the BTC that are buffered and/or processed by 
the Expander and routed to the CPU are listed in table 2-2. Data and address lines are provided 
in the logically true sense and all other lines are provided in the logically false sense. 
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Signal 
DEVMRD(N) 


AG,(N)— 


DEVATI1— 


DEVATI2— 


IRECOG(N)— 


DATAV— 


CLOCK— 


RESET— 


Signal 
DEVMWD,(N) 


DEVADD,(N) 


ARDEV,(N)— 


INTDEV,(N)— 


DEVSTORE— 


DEVFETCH 


Table 2-1. Signals from CPU to BTC 


Remarks 


Memory Read Data. N = 00-16. 
Bit O is MSB. Bit 15 is LSB. 


Memory Access Granted. N = 0-7. 
Indicates that channel (N) has the next memory 
cycle 


Channel Activate Strobe. 
Accompanies first ATI or ADAC word 


Channel Activate Strobe. 
Accompanies first ATI or ADAC word 


Interrupt Acknowledge. N = 0-7. 
Indicates that channel (N) may proceed with a 
status (store) cycle 


Data Available. 
Indicates that the memory read data lines are 
stable on a fetch cycle 


System Clock. 
3MHz for 960 computer and 4MHz for 980 
computer 


Master Reset. 
For initialization when required. 


Table 2-2. Signals to CPU from BTC 


Remarks 


Memory Write Data. N = 00-16. 
Bit O is MSB. Bit 15 is LSB. 


Memory Address. N = 00-15. 
Bit O is MSB. Bit 15 is LSB. 


Memory Access Request. N = 0-7. 
Channel (N) request for memory access 


Interrupt Request. N = 0-7. 
Channel (N) request for an interrupt cycle (status 
store cycle) 


Store cycle initiate 


Fetch cycle initiate 
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2.12.3 DISC CONTROLLER TO BTC INTERFACE. The controller/BTC interface is designed so 
that the controller and the BTC must be located in the same motherboard and mounted within 
one standard enclosure. 

Signal levels are determined by the signature of the signal. The signals suffixed with a bar(- ) are 
referred to as false or inverted logic (at the low-voltage level, the logical function of the signal is 
true: at the high-voltage level, the logical function of the signal is false.) 


All signals at the BTC/controller interface are synchronized with the trailing edge of the CPU 
system clock (SCLOCK). 


The signal definitions in this section apply only when the BTC is used with the disc controller. 
For a more detailed description, refer to the BTC specification. 


2.12.3.1 BIC to Controller Signals. The signals from the BTC to the controller are given in 
table 2-3. 


2.12.3.2 Controller to BTC Signals. The signals from the controller to the BTC are given in 
table 2-4. These signals are generated by cut-collector IC devices with enables. 


2.12.4 CONTROLLER/DISC INTERFACE. The logic levels for the controller/disc interface 
signals are TTL compatible. 


Logic ONE +?.4 to +5.0 Vde 
Logic ZERO 0 to 0.8 Vde 


All interface connections are made with one cable to disc unit 0. This cable connects to a top 
edge connector of one disc controller board. 


Tables 2-5 and 2-6 define the signals between the controller and the disc. 


For a more detailed description, refer to the applicable disc specification. 
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Signal 
ATII 


ATI2 


MRD(N) 


LIST(N) 


RFOUT(N)— 


READY 


STATBUSY 


ZERO8 


MREST 


SCLOCK 


Table 2-3. BTC to Controller Signals 


Remarks 


This one clock time signal occurs every time the 
CPU addresses the disc controller with an ATI or 
ADAC command. 


This one clock time signal indicates that the second 
word of the ATI or ADAC command is available. 
This signal will not occur if the ATI1 was received 
while the disc controller was busy (processing a 
previous initialization list). 


N = 08 to 11. 

These lines are monitored only during the ATI1 
pulse. At this time they indicate the contents of 
bits 8, 9, 10 and 11 of the first ATI word. 


N = 1, 2, 3, or 4. 
These one clock time signals indicate that List 
Word N is available during this clock time only. 


N = 00 to 15. 

These signals represent a bidirectional data bus. 
All data transfers between the controller and the 
BTC are made through these 16 lines. 


This signal indicates the BTC is ready to transfer 
a word from/to the controller. 


This signal indicates the BTC is ready to begin a 
status store operation. 


This signal indicates that all the sector(s) in the 
initialization list have been read or written. 


This signal indicates that the CPU Master Reset 
switch or the power clear has been actuated. A 
high on this line causes the controller to be 
immediately reset to its idle condition. 


This is the CPU system clock. 
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Signal 
LISTEN— 


RF4EN 


MEMEN— 


DEVREAD 


ACK— 


COUNT 


DECOUNT— 


STATEN— 
INTEN— 


TWOSC 


BUSY— 
BTCLR— 


Table 2-4. Controller to BTC Signals 


Remarks 


‘ This one clock time signal causes the BTC to 


fetch four list words. 


This signal indicates which Register File Register 
in the BTC contains the address of the first 
list word. 


This one clock time signal activates the BTC 
data transfer controllers. Upon activation, these 
controllers begin transferring data to/from CPU 
memory. 


This signal indicates whether data is being 
transferred to or from CPU memory. 


This signal indicates that the disc controller is 
ready to transfer a word to the BTC (if reading 
from the disc) or that the disc controller has 
taken a data word from the BTC (if writing on 
the disc). 


This signal will be disabled so that the second 
status word stored will be the list address. 


This one clock time signal decrements the sector 
counter in the BTC. 


This signal activates the BTC status controller. 


This signal indicates that status will be stored 
via interrupts. 


This signal indicates that two status words will 
be stored. 


This signal indicates the disc controller is busy. 


This signal resets all active controllers and flip-flops 
in the BTC and resets the disc controller. 
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Table 2-5. Controller to Disc Signals 


Signal Description 
ADDS(N)— Cylinder Addies: N = 0-7, and 0, A. Nine lines which establish the 9-bit parallel 
address that defines a track on each disc surface by defining the position of the 
Lonie ZERO for true 
RESTORE— Restore. 


One line which signals the disc to retract the heads to the home position, cyl- 
inder address (000). In response to this signal, the Address Register in the 
disc is also set to (000)g and an address acknowledge (ADSACK-—) is issued by 
the disc. 

Logic ZERO for true 


ADDSST— Cylinder Address Strobe. 
This signal is used by the disc for sampling the cylinder address lines and the 
restore line. This signal is held until either the address acknowledge signal or 
the attention signal is issued by the disc. 
Logic ZERO for true 


HS— Head Select. 
This signal selects one of the two heads for the purpose of reading or writing. 
Logic ZERO selects upper head. 
Logic ONE selects lower head. 


WG— Write Gate. 
This signal controls the current for the write coil. 
Logic ZERO for current on. 
Logic ONE for current off. 


EG— Erase Gate. 
This signal controls the current for the erase coil. 
Logic ZERO for current on. 
Logic ONE for current off. 


DS— This signal selects either the fixed or the removable disc. A logic “O” selects the 
removable disc and a logic 1 selects the fixed disc. 
WDNCLK— Write Data and Clock. 


This line carries the multiplexed data and clock pulses for double frequency 
type recording on the disc, one complete pulse for each recorded flux reversal. 
The pulses should have a minimum width of 100 nanoseconds and the leading 
edge transition time at the disc should be less than 50 nanoseconds, negative 
going leading edge. 


SELU(N) Select Lines. N - 0-3. 
These lines select and control the input/output lines of an individual disc 
unit in a daisy-chain system configuration. Up to four direct select lines are 
provided. Logic ZERO on a line selects the disc unit associated with that 
line. 
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Table 2-6. Disc to Controller Signals 


Signal Description 


FRY— File Ready. 
A signal on this line indicates the disc drive is in the 
following condition. 


Proper power is supplied. 
Disc cartridge is loaded. 
Door is closed. 


Disc is rotating at operating speed and 
heads are in flying position. 


It is not in the write check condition. 
Logic ZERO for true 


RTS/R/W- Ready to Seek/Read/Write. 
A signal on this line indicates the disc is in the 
file ready condition and it is not in the process 
of executing a seek operation. 
Logic ZERO for true 


ADSACK— Address Acknowledge. 
A signal on this line notifies the controller that a 
command to move the heads to a specified address 
has been accepted, and execution of the command 
has begun. Pulsewidth is 1 psec. 
Logic ZERO for true 


SKIC— Seek Incomplete. 
This signal indicates that, due to some malfunction, 
a seek operation was not completed by the disc. 
This signal, once it becomes true, is held until a 
Restore command is received by the disc. 
Logic ZERO for true 


RCLK— Read Clock. 
This line carries pulses representing clock signals 
that have been separated from data signals during 
read operation of the disc. Pulsewidth is 50 
nanoseconds to 150 nanoseconds (100 nanoseconds 
nominal). The leading edge should be used as 
reference. 
Logic ZERO for true 


RD— Read Data. 
This line carries pulses representing data signals 
which have been separated from clock signals 
during read operation of the disc. Pulsewidth is 50 
nanoseconds to 150 nanoseconds (100 nanoseconds 
nominal). The leading edge should be used as 
reference. 
Logic ZERO for true 
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Table 2-6. Controller to Disc Signals (Continued) 


Signal 
SECTORM— 


INDEXM— 


WCHK— 


ATTNX— 


Description 


Sector Marks. 

This line supplies one pulse for each of the sector 
slots as they pass by the sector transducer of the 
disc drive. The leading edge of these pulses should 
be used as reference. There will be 24 sector marks 
per revolution of the disc pack. 

Logic ZERO for true 


Index Marks. 

This line supplies one pulse per disc revolution to 
ensure proper sector identification. It signifies that 
the next sector mark following this pulse is the 
sector mark ofr the first disc sector on the track. 
The leading edge of these pulses should be used as 
reference. 

Logic ZERO for true 


Write Check. 
This signal notifies the controller of the following: 


Due to some malfunction, the disc may not 
be able to perform adequate write function. 


Temporary voltage fluctuation has occurred 
without interrupting operation. 


The controller generates an offline status if writing 
is attempted during this condition. 
Logic ZERO for true. 


Write Protect Status. 

When true, this signal indicates to the controller 
that the disc is under write protect condition. The 
controller generates a Write Protect status if 
writing is attempted when this signal is true. 
Logic ZERO for true 


Attention Line Unit X. X = 0-3. 

There is one attention line for each disc unit on the 
controller. The attention line of each unit is active 
even though that unit may not have been selected 
by the last ATI Word 1. Refer to Figure 3-11 for 
use of attention lines. 
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SECTION III 


THEORY OF OPERATION 


3.1 GENERAL 

The Moving Head Disc Controller may be assigned any channel address on the Direct Memory 
Access Port. The controller decodes the two-word ATI or ADAC command and, if properly 
addressed and in a ready condition, acquires the list words from the specified location (if 
required). 


The controller transfers data to or from CPU memory as 16-bit words with a maximum rate of 
156.2K words/second. Data transfer between the controller and the disc is in bit-serial form at a 
rate of 2.5M bits/second. 


List operations may be chained so that the controller performs many operations with only one 
ATI or ADAC command issued from the CPU. The interrupt capability may be enabled or 
disabled in any or all of the lists. When the operation is completed (or aborted) the appropriate 
status of the controller and/or disc unit is stored in the memory location assigned to the channel 
address of the controller. 


Figure 3-1 is a generalized flowchart of the controller. This flowchart shows the major logic 
paths followed by the control logic when executing a disc operation. 


3.2 LOGIC ORGANIZATION 

The Moving Head Disc Controller is divided into two major logic sections: the Block Transfer 
Control (BTC), and the Disc Control Logic (DCL). The reason for this division is that the BTC 
provides the basic interface circuitry for interfacing to the Direct Memory Access Port Expander 
and is available as an aid to controller design. The BTC is fully documented in the Block 
Transfer Controller Maintenance Manual. Therefore, only the basic operation is mentioned here. 


The DCL provides the necessary read/write and seek control necessary for completing the 
interface of the disc to the DMAP Expander. Figure 3-2 is a block diagram of the DCL logic 
areas, the BTC registers, and gating pertinent to the disc controller. 


3.3 BLOCK TRANSFER CONTROL 
The Block Transfer Control logic section provides the circuitry required to interface to the 
DMAP Expander. This logic includes capabilities to perform the following functions: 


1. Decode the device (channel) address bits of an ATI or ADAC Word 1 and determine 
whether the disc controller is being addressed. 


2. Accept the Activate Word 2 if addressed by Word 1 (and the controller is not busy), 
and store this word in the register file. 


3. Acquire the initialization list from the address specified by Activate Word 2 and save 
the four list words as appropriate. 
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4. Execute memory cycles to either fetch or store data as required by the Disc Control 
Logic. 


5. Decrement the sector counter as indicated by the DCL, and notify the DCL when 
counter reaches zero. 


The Block Transfer Control executes the above functions as described in the following para- 
graphs. Refer to the BTC Maintenance Manual for detailed information. 


3.3.1 ACTIVATE WORD MONITORING. The first activate word is accepted by the BTC if the 
address bits (13 through 15) indicate that the disc controller is being addressed and if the DCL is 
not busy. If both of these conditions are true, the word is stored in Register File 1 (RF1) and 
bits 8, 9, 10 and 11 are presented to the DCL along with a strobe indicating the presence of a 
(buffered) ATI or ADAC word. If the DCL is busy, the BTC presents the first word as above, 
but it is not stored in the register file. In either case, the DCL decodes bits 8, 9, 10 and 11 to 
take the appropriate action as described in later sections. 


If properly addressed by Activate Word 1, and the DCL is not busy, Activate Word 2 is accepted 
and stored in Register File 3(RF3). This word is presented to the DCL along with a strobe 
indicating its presence. The DCL does not use this word, though the strobe is utilized by the 
DCL Activation Control logic. This word will be stored in RF3 until required for list acquisition. 


3.3.2 LIST ACQUISITION. The disc controller acquires the initialization list through activation 
of the BTC by the DCL. When the DCL issues a list enable (LISTEN), the BTC checks the 
RF4EN signal to determine where the list address is stored. RF4EN equal to a logic ZERO 
indicates that the list address is stored in Register File 3 (RF3). RF4EN equal to a logic ONE 
indicates that Register File 4 (RF4) contains the list address. RF4EN is reset to logic ZERO each 
time a list acquisition is initiated following an Activate 2 strobe. Thereafter, RF4EN is toggled 
after each list acquisition when chaining. The contents of the various registers in the BTC are 
outlined in table 3-1. 


3.3.3 MEMORY CYCLE EXECUTION. The Disc Control Logic (DCL) indicates to the BTC 
whether a Read or Write command is to be executed, and whether data is to be acquired from 
memory or stored in memory. The appropriate memory cycle execution begins when the DCL 
issues a memory enable (MEMEN) to the BTC. 


For a disc write operation, the BTC begins acquiring data from the starting data address 
(indicated by List Word 1). The BTC presents the data to the DCL as required. Register Files 
RF1 and RF2 are utilized as buffer storage until the DCL requests a new data word, so the BIC 
is normally two words ahead of the DCL. This means that two extra words are acquired by the 
BTC during a write operation, but this is of no consequence since they are not requested by the 
DCL. 


For a disc read operation, the BTC begins storing data when the DCL indicates that a data word 
is ready to be transferred. The BTC has the capability of buffering two words from the DCL 


while the DCL is acquiring a third word, but normally the BTC will have stored a data word 
before the next word is acquired by the DCL. 


3.3.4 STATUS STORAGE. A status cycle is initiated by the BTC when the DCL issues a status 
enable (STATEN). The status storage is preceded by an interrupt if the interrupt enable signal 
(INTEN) from the DCL so indicates. The DCL also indicates that two status words are to be 
stored (TWOSC). The first status word is supplied by the DCL, which is requested to do so by 
the BTC after a status cycle has been initiated. The second word, the address of the initialization 
list, is supplied by the BTC. Status storage memory cycles and data transfer memory cycles may 
be executed (interleaved) as required. 
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Table 3-1. BTC Register Content 
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LIST ADDRESS 
LIST ADDRESS 
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3.4 DISC CONTROL LOGIC (DCL) 

The Disc Control Logic (DCL) provides the necessary circuitry to control the disc and execute 
the commands previously described. The flowchart and block diagram shown in figures 3-1 and 
3-2, respectively, illustrate the general operation and organization of the DCL and the BTC. The 
following paragraphs describe the DCL in detail. 


The DCL is comprised of eleven major subsections as follows: 


Registers 

Timing Generation 

Activation Monitor 

Initialization List Monitor 

Seek Control 

Identification Control 

System Write Control 

Disc Write Control 

System Read Control 

Disc Read Control 

Status Control 
3.5 DCL REGISTERS 
The DCL Registers are used to assemble/disassemble data, contain command information, and 
contain addressing information. Table 3-2 lists and describes the DCL Registers. Figure 3-3 shows 


the registers in the DCL path and figure 3-4 shows the registers associated with command and 
addressing. 


Table 3-2. DCL Registers 


Register Function 
Input Data Buffer Register Accepts data from the BTC and provides sufficient 
(MRDXX/MHD XX=00-15) drive for all controller register inputs to which data 


may be routed. Data is loaded into the appropriate 
register by selective clocking. 


Data Buffer Register Provides a one-word buffer which allows the BTC to 

(MWDXX/MHD XX=00-15) have two-word times in which to perform a data 
transfer between the DCL and the BTC. 

Shift Register Provides the parallel to serial conversion when 

(SHXX XX=00-15) writing on the disc. 


Provides the serial to parallel conversion when 
reading from the disc. 


Parity Register Generates the parity on information being transterred 

(CRCXX XX=00-15) to/from the disc. 

Status Register Contains the status of the controller and/or disc. 

(STATXX XX=00-15) The content of this register is the first status word 
stored. 
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Table 3-2. DCL Registers (Continued) 


Register 


Command Register 
(chain, commx X=1-3) 


Head Address Register 
(UPHD/Q) 


Cylinder Address Register 
(CYLADX X=0-7 and 0, A) 


Unit Number Register 
(LIUNX X=0-1) 


Disc Select Register 
(SELCAR) 


Sector Address Register 
(SECADX X=0-6) 


Write Lockout Register 
(WLKOUT/Q) 


Next Sector Address Register 
(even cylinders) (NXSEADEVX 
X=0-6) 


Next Sector Address Register 
(odd cylinders) (NXSEADODX 
X=0-6) 


Independent Seek in Progress 
Register (SKNGX/Q X=0-3) 


Function 


Loaded with bits 0 through 3 of List Word 3. This 
register determines what type of operation the 
controller will perform. 

(Read, Write, Seek, etc.) 


Loaded with bit 7 of List Word 3. This register 
determines which surface of the disc the controller 
will read/write. 


Loaded with bits 6, and 8 through 15 of List Word 3. 
This register determines which cylinder of this disc 
the controller will read/write/seek. This register 

is incremented at the occurrence of an automatic 
cylinder increment. (See figure 2-3.) 


Loaded with bits 9 and 10 of ATI or ADAC 
Word 1. 

Selects the disc unit which will be read/written/ 
seeked. 


Loaded with bit 11 of ATI or ADAC Word 1. 
Selects the disc (fixed or removable ) which will 
be read/written/seeked. 


Loaded initially with bits 1 through 7 of List 
Word 2. 

Contains the sector address at which reading/ 
writing will begin. This register is reset to zero 
during an automatic track increment. (See 
figure 2-3.) 


Loaded with bit 3 of List Word 3 for a Write I.D. 
command. 

Loaded with bit 0 of the I.D. word for a Read 

or Write Data command. 

Determines whether or not data is write protected. 


Contains the address of the next sector which will 
come under the read/write head on the disc. Used 
for even numbered cylinders. (See figure 2-3.) 


Contains the address of the next sector which will 
come under the read/write head on the disc. 

Used for odd numbered cylinders. (See Figure 2-3.) 
This register runs 180°out of phase with the N.S.A. 
Register for even cylinders. When the N.S.A. 

Register for even cylinders contains 00,9, this register 
contains 44,9. 


This 4-bit register (1-bit for each disc unit) indicates 
which disc unit(s) are performing an independent 
seek. 
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3.6 TIMING GENERATION 

The sector pulses which segment the disc surface into 89 sectors are provided by the Sector 
Pulse Generator (SPG). The SPG consists of a phase-locked loop (PLL) which generates a 
high-frequency signal of approximately 1.5 MHz synchronized to the disc speed and a counter 
which divides the high frequency down to the sector pulse frequency. Figure 3-5 is a block 
diagram of the SPG. 


3.6.1 PHASE-LOCKED LOOP. The phase-locked loop (PLL) is a frequency feedback system 
comprised of a phase comparator, a filter, and voltage-controlled oscillator (VCO). In addition, a 
frequency divider may be inserted in the feedback path for frequency multiplication application 
such as is required in the SPG. 


The PLL basic principle of operation is briefly explained as follows. With no signal input applied 
to the system, the error voltage at the input of the VCO (PLVC) is essentially zero and the VCO 
operates at its free-running frequency. If an input is applied to the system, the phase detector 
compares the phase and frequency of the input (SECTORM-—) with the frequency (PLV1) of the 
feedback path (the VCO frequency divided by the feedback counter). It then generates an error 
voltage which is related to the phase and frequency difference between the two signals. 


This error voltage (PLF) is then filtered, amplified, and applied to the control input of the VCO. 
The phase detector is designed so that the error voltage causes the VCO to move in a direction 
which decreases the phase and frequency difference at the phase detector. When the input 
frequency is sufficiently close to the feedback frequency, the PLL locks or synchronizes to the 
input frequency and continues to track the input for small frequency or phase deviations. The 
lock-on and transient characteristics of the PLL are determined by the phase detector, filter, and 
VCO characteristics. 


3.6.2 SECTOR PULSE GENERATOR DETAILS. The moving head disc drive, TI Part Number 
973780-0008, provides 24 sector pulses and 1 index pulse per revolution from the disc hub. The 
speed of the disc is 2400 rpm +2%. Additionally, there is a +29 microsecond variation in the 
sector pulses from the disc due to manufacturing tolerances. The purpose of the SPG is to utilize 
the sector and index pulses from the disc to derive 89 sector pulses per disc revolution with less 
than a +10 microsecond variation from actual physical disc locations. 


The PLL components of the SPG consist of an MC4044P phase detector and amplifier integrated 
circuit, and an MC4024P VCO integrated circuit. The PLL circuit and counters are shown in 
figure 3-5. The blocks labeled ‘Phase Det.’ and ‘Charge Pump’ form the complete PLL phase 
detector. The output of this section, A, is a signal (PLF) that is normally between 2 and 3 volts 
with 0.7 volt (QO to 10 microseconds wide) positive and negative pulses superimposed. These 
pulses are the error-correction pulses produced by the phase detector due to a phase or 
frequency error at its inputs. The active filter formed by R1, Cl, R2, Tl, and the amplifier in 
the MC4044 amplify and filter this signal to provide a nominal 4.0-volt control voltage, B, for 
the VCO (MC4024). This control voltage also has superimposed error pulses. When viewed on an 
oscilloscope, these pulses occur immediately before or after the negative transistion of the input 
signal at the phase detector. The component values in the active filter are chosen to allow the 
PLL to lock and settle to less than 5 percent in approximately 8 milliseconds with less than 15 
percent overshoot. The loop bandwidth in this configuration is 1 KHz. 


Figure 3-6 shows the typical timing relationship of the SPG signals. Ihe SPG logic is designed to 
ensure synchronization and validity of logical sector pulses and sector addresses during startup 
and disc drive unit switching. 
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ABOVE TIMING IS NORMAL CASE: HOWEVER, DURING FIRST REVOLUTION AFTER ADDRESSING 

A DIFFERENT DISC UNIT (INDEXM-) MAY OCCUR RANDOMLY. 

ALL SECTORS ARE NOMINALLY 280USEC EXCEPT SECTOR 88 ON EVEN CYLINDERS AND 

SECTOR 43 ON ODD CYLINDERS WHICH ARE 320USEC 

ABOVE TIMING IS NOT TO SCALE AND IS FOR REFERENCE ONLY. INDICATED DELAYS MAY VARY 
DUE TO DISC SPEED AND COMPONENT VARIATIONS. 
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Figure 3-6. Sector Pulse Generator Timing Diagram 
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3.7 ACTIVATION MONITOR 

Refer to figure 3-7. The function of the Activation Monitor is to take appropriate action when 
an activate strobe is received from the BTC. When an Activate Word (ATI1) strobe is received, 
the DCL decodes bits 8, 9, 10 and 11 of the word. If the activate word is not a Clear command, 
and the controller is not busy, bits 9, 10 and 11 are loaded into the Unit Number Register 
(LIUNO&1) and the Disc Select Register (SELCAR). 


The BTC will not send an Activate Word 2 (ATI2) strobe if the DCL is busy processing another 
list. When an Activate Word 2 strobe is received by the DCL, it activates the list acquisition 
control logic in the BTC (LISTEN—) and selects Register File 3 for the list address by setting 
RF4EN to a logic ZERO. 


3.8 INITIALIZATION LIST MONITOR 
Refer to figures 3-8 and 3-9. List word strobes will not be sent by the BTC if the DCL is already 
processing another list. 


List Word 1 (List 1) strobe is not monitored by the DCL since it is the starting data address and 
is saved in a BTC register. 


Only the first 8 bits of List Word 2 are saved by the DCL (the interrupt bit and the starting 
sector address field). The least significant 8 bits (sector count) are saved in a register in the BTC. 
That register is decremented by the DCL, and the BTC notifies the DCL when it has decre- 
mented to zero. 


When List Word 3 (LIST 3) strobe occurs, the DCL loads bits 0 through 3 into the Command 
Register, bit 7 into the Head Address Register, and bits 8 through 15 into the Cylinder Address 
Register. 


Assuming there is no program error in List Word 2, List Word 4 (LIST 4) strobe activates the 
BTC data control logic (MEMEN). Also, at this time the Chain List Taken status is set (if 
applicable) and the Command Register activates the DCL Read, Write, and/or Seek Control 
Logic. 


3.9 SEEK CONTROL 

Refer to figure 3-10. The purpose of the Seek Control Logic is to initiate and complete seek 
operations on the disc (i.e., move the head to the desired cylinder). If there is no error in List 
Word 2, List Word 4 strobe activates the Seek Control Logic. 


3.9.1 SEEK STATE 0 (SKO). SKO determines whether to initiate a seek on the disc by 
monitoring several control signals from the disc. If the seek cannot be performed, appropriate 
status bits are set, status is stored, and the controller resets to its idle condition. If the seek can 
be performed, SKO determines if it is to be an ordinary seek or a restore (return the head to 
cylinder zero). A restore is caused by an invalid cylinder address or a malfunction during a seek. 
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Figure 3-7. Activation Monitor 
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List Word 3) 


3.9.2 SEEK STATE 1 (SK1/Q). During SK1, an address strobe (ADSST) is sent to the disc 
telling it to take the cylinder address which is on the lines. One of the following occurs while in 


SK1 (refer to figure 3-11): 


1. The disc accepts the cylinder address and returns an address acknowledge 


(ADSACK/Q). 


2. The disc does not accept the cylinder address (invalid address) and issues a pulse on 
the attention line (ATTN) causing a logical address interlock (LAIL). 


3. The head is at the desired cylinder and the disc issues a pulse on both the address 


acknowledge line and the attention line. 


3.9.3, SEEK STATE 2 (SK2/Q). The function of SK2 is to initiate a restore operation if a LAIL 
occurred in SK1, activate the independent seek monitor if the command was an Independent 
Seek, or synchronize the Disc Read Control Logic to the disc by waiting for the trailing edge of 
a logical sector mark before turning off the Seek Control Logic. 


3.9.4 SEEK STATE 3 (SK3/Q). The function of SK3/Q is to determine when a restore 
operation has been completed by the disc. If the restore operation was due to a LAIL, the End 
of Disc status is set. Otherwise, the restore was initiated due to a malfunction by the disc during 


a previous seek and the OFF Line status is set. 
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Figure 3-9. Initialization List Monitor (List Word 4) 
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Figure 3-10. Seek Control 
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Figure 3-11. Disc Response to Seek Command 


3.9.5 INDEPENDENT SEEK MONITOR (ISM). Refer to figure 3-12. If a valid Independent 
seek is initiated in SK1, SK2 sets the independent seek in progress bit (SKNGX/Q, X=0-3) of 
that unit. When a disc completes an Independent Seek, the ISM sets the Independent Seek 
Finished status for that unit (SKFINX/Q, X=0-3). The occurrence of an Independent Seek 
Finished status causes an immediate status storage cycle whether or not the controller is active. 
An Interrupt precedes the status storage only if interrupts were enabled by the last List Word 2 
that was received by the controller. It is possible for more than one disc unit to be seeking while 
a data transfer is occurring on another unit. 


3.10 IDENTIFICATION WORD VERIFICATION 

The I.D. word verifies that the disc has seeked to the correct cylinder. The controller performs 
an I.D. check prior to every read or write operation and if an automatic cylinder increment 
occurs while reading or writing. The I.D. check logic is included in the System Read and Disc 
Read Control Logic. 


3.10.1 SYSTEM READ STATE 0 (SRO). List Word 4 (LIST 4) strobe activates the System 
Read Controller if a read or write operation is going to be performed. Once activated, SRO 
monitors the Seek Controller. When the Seek Controller has finished and the Command Register 
indicates a read data or write data operation and the I.D. word has not been checked, SRO 
initiates an I.D. check cycle by sending a start signal (DRSRTF/Q) to the Disc Read Control 
Logic. When the Disc Read Controller reaches State 2 (DR2), the desired I.D. word (Cylinder 
Address Register, Head Address Register, next Sector Address Register) is loaded into the Parity 
(CRC) Register. (Refer to figure 3-22.) 


3.10.2 SYSTEM READ STATE 1 (SR1/Q). SR1 waits for the I.D. word to be read and loaded 
into the Data Buffer Register and the Parity Register. (Refer to figure 3-13.) When the buffer 
contains a word, indicated by BUFFUL/Q, the next system clock turns off SR1/Q. 
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Figure 3-12. Independent Seek Status Monitor 


3.10.3 SYSTEM READ STATE 2 (SR2/Q). SR2 waits for the word mark to go away before 
continuing. This is to ensure that the system control stays in synchronization with the disc 
control. The content of the Parity Register is then examined. If it is zero, the 1.D. word read 
from the disc was correct. However, if the Parity Register is nonzero, the I.D. Compare Error 
status is set. An I.D. Compare Error status only terminates a write data operation. Otherwise, 
processing continues. (Refer to figure 3-24, sheets 1 and 3.) 


3.11 SYSTEM WRITE CONTROL 

The System Write Control Logic is activated during List Word 4 strobe if the command is a 
Write or Compare command. Once activated, System Write State 0 (SWO) monitors the System 
Read Control to determine when to start the write operation. The Read Controller remains 
active until the disc has completed a seek operation and the I.D. has been verified. The I.D. will 
be checked if the command is a Write Data or Compare Data but not if it is a Write I.D. 
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Figure 3-13. General Flowchart, Data Buffer Register and Parity 
Register Loading When Reading 


3.11.1 SYSTEM WRITE STATE 0 (SWO). Refer to figure 3-14. When the Read Controller turns 
off and if the disc is ready, the sector counter in the BTC is decremented. The Parity Register 
and the word counter are cleared. The I.D. word/Q flip-flop inhibits incrementing the word 
counter when the I.D. word is written. Refer to the timing chart in figure 3-15. 


3.11.2 SYSTEM WRITE STATE 1 (SW1/Q). During SW1, a start signal is sent to the Disc Write 
Controller (if writing on the disc) or to the Disc Read Controller (if reading from the disc). The 
I.D. word to be written (or compared) is loaded into the Data Buffer Register. The word mark 
received indicates that the Disc Write Controller (DRC if comparing) has taken the I.D. word 
from the Data Buffer Register and loaded it in the Shift Register. (Refer to figure 3-14.) 


3.11.3 SYSTEM WRITE STATE 2 (SW2/Q). Refer to figure 3-16. The System Write Controller 
remains in SW2 until all the data words and the parity word for that sector have been written. 
WS2 obtains the data words from the BTC and holds them in the Data Buffer Register until the 
disc controller loads the word into its Shift Register. Each time a word mark (WOMKSR/Q) is 
received from the disc controller, a word has been taken from the Data Buffer Register and 
loaded into the Shift Register. The next data word is then fetched from the BTC. This process 
continues until the parity word has been loaded into the Shift Register. At this point, the 
System Write Controller steps to System Write State 3 (SW3/Q). If a word is not available from 
the BTC by the time the disc controller is ready for it, a Data Transfer Error status will be set. 
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Figure 3-14. System Write Control, States 0 and 1 
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Figure 3-16. System Write Control, State 2 
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3.11.4 SYSTEM WRITE STATE 3 (SW3/Q). Refer to figure 3-17. SW3 determines if the 
operation is to be aborted (due to data transfer error or compare error), continued (ZERO8 or 
CHAIN), or is complete (ZERO8& and CHAIN). If the operation is to be continued (or is 
finished), SW3 waits for the disc controller to return to its initial state (DRO and SWO) before 
continuing. This is to ensure that the system controller stays in synchronization with the disc 
controller. If all the sectors have not been written (or compared), the system returns to SWO and 
the process is repeated. Once all the sectors have been written (compared), the controller chains 
to a new list (if required) or sets Operation Complete status. 


3.12 DISC WRITE CONTROL 

The Disc Write Controller provides the necessary circuitry to control the disc when writing. It 
depends on the System Write Control to furnish data at the proper time and to activate and stop 
it. Wheras all System Control Logic is synchronized to the CPU (system) clock, all Disc Read 
and Write Control Logic is synchronized to a clock generated by a crystal oscillator in the 
controller. The oscillator clock is a square wave signal with a 400-nanosecond period (BITCK). 


3.12.1 DISC WRITE STATE 0 (DWO/Q). Refer to figure 3-18. Once a start signal (DWSRTF/Q) 
is received from the system controller, DWO waits for a logical sector mark. After the LSMF/Q is 
seen, DWO must determine if it should write that sector. EQUAL/Q means that at least one 
sector has been written, but the BTC sector counter is not zero. NSCE means that the next 
sector is the starting sector at which writing begins. EQUAL/Q, the Write Gate and the Erase 
Gate Delay are turned on when exiting DWO. The Erase Gate Delay ensures that the Erase Gate 
and Write Gate are turned on at the same physical point on the disc. Refer to the Diablo 
Maintenance Manual for details. 


3.12.2 DISC WRITE STATE 1 (DW1/Q). Refer to figure 3-19. When the Erase Gate Delay 
times out (20 +5 milliseconds), the Erase Gate turns on the disc until the logical sector mark 
signal disappears (LSMF/Q will be 55 milliseconds). When LSMF/Q drops, the Disc Write Control 
steps to DW2/Q. 


3.12.3 DISC WRITE STATE 2 (DW2/Q). Refer to figure 3-20. All the words in the sector 
(preamble, I.D., data, and parity) are written while in DW2. The preamble word is 15 zeros 
followed by a 1. When writing the I.D., data, and parity words, the least significant bit is written 
first. The controller multiplexes the data and the data clock (both data and clock are written on 
the disc). See figure 3-20. After each word is written, DW2 checks if the System Write Control is 
still in SW2. If the Sytem Write Control has gone to SW3, the sector has been written. DW2 then 
writes one more clock pulse (this is required when reading) and steps to DW3. 


3.12.4 DISC WRITE STATE 3 (DW3/Q). Refer to figure 3-21. If all sectors have not been 
written and the end of the track is not imminent, the Disc Write Controller returns to DWO and 
continues. If the end of the track is encountered or all the sectors have been written, DW3 waits 
for the next sector mark. When the sector mark occurs, the Disc Write Controller steps to DW4 
and stops writing on the disc. 


The time between the parity word and the next sector mark is about 50 microseconds. 


3.12.5 DISC WRITE STATE 4 (DW4/Q). When the sector mark (LSMI‘/Q) turns off (the Erase 
Gate turns off during the sector mark). DW4 determines if processing is to continue. If all the 
sectors have been written (ZERO8), the Disc Write Controller returns to DWO and waits for 
another start signal from the system controller. If processing is to continue, the disc read/write 
head is switched and the cylinder address is incremented (if applicable). Refer to figure 2-3, 
Automatic Track Incrementing. 
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Figure 3-17. System Write Control, State 3 
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Figure 3-18. Disc Write Control, State 0 
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3.13 SYSTEM READ CONTROL 

The System Read Controller is activated by the List Word 4 strobe for all Read and Write 
commands. The System Read Control performs I.D. verification prior to data transfer (not 
applicable for a Read I.D. or Write I.D. command) and prevents writing on the disc if an I.D. 
error is encountered. Other functions of the System Read Controller are to accept data from the 
Disc Read Controller and transfer it to CPU memory via the BTC, and to monitor the BTC and 
Disc Read Controller in order to set status bits and abort or terminate the list operation. The 
System Read Controller is synchronized to the CPU (system) clock. 


3.13.1 SYSTEM READ STATE 0 (SRO/Q). Refer to figure 3-22. The I.D. check operation is 
detailed in the Identification Word Verification paragraph and will not be discussed in this 
section. The primary function of SRO is to determine when to initiate a read or write operation 
on the disc. It does this by monitoring the Seek Controller to see when the disc has finished 
seeking. For a Read I.D. command, a start signal is given to the Disc Read Controller. When the 
DRC reaches its State 2 (DR2/Q), the System Read Controller steps to State 1 (SR1/Q). For a 
Read Data command and if the I.D. word has been read (whether or not it was correct), a start 
signal is issued to the Disc Read Controller. When the DRC reaches State 2 (DR2/Q), the Parity 
Register, Word Counter, and word count equal 0 flip-flops are reset. The sector counter in the 
BTC is decremented, and the IDWORD/Q flip-flop (used to inhibit the Word Counter) is set. 


3.13.2 SYSTEM READ STATE 1 (SR1/Q). Refer to figure 3-23. SR1 determines when a word 
has been read from the disc (refer to figure 3-13) and when to increment the Word Counter. 
When a word has been loaded into the Data Buffer Register, the System Read Controller steps to 
SR2/Q. 


3.13.3. SYSTEM READ STATE 2 (SR2/Q). Kefer to figure 3-24 (sheets | through 3). To keep 
the System Read Controller in synchronization with the Disc Read Controller, SR2 waits for the 
word mark to fall before proceeding. If the I.D. word/Q flip-flop is ‘‘on”’, System Read steps 
back to SRI to wait for the first data word. If the WC=0/Q flip-flop is “on”, the word just read 
was the parity word. Once the parity word is read (refer to figure 3-24, sheet 2), SR2 must 
decide whether to continue with the next sector, terminate. or chain to a new list, and it must 
check the parity word. 


If it is not an I.D. check operation, the data word is transferred to the BTC. Operation Complete 
Status will be set if the command was a Read I.D., otherwise, the System Read Controller Steps 
back to SRI and waits for the next word. 
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Figure 3-21. Disc Write Control, States 3 and 4 
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Figure 3-22. System Read Control, State 0 
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Figure 3-23. System Read Control, State 1 


3.14 DISC READ CONTROL 

The primary function of the Disc Read Controller (DRC) is to provide the necessary circuitry to 
retrieve data from the disc and present the information to the system controller. The system 
control is synchronized to the CPU (system) clock. The DRC is synchronized to the disc via the 
crystal/and generated clock (BITCK). 


3.14.1 DISC READ STATE 0 (DRO). Refer to figure 3-25. The DRO initiates the read 
operation on the proper sector. The system controller sends a start signal (DRSFTF/Q) when it 
is ready. Reading commences with the next sector encountered if that sector is not the 89th 
(switching) sector and if the operation is an I.D. check or Read I.D. command. The EQUAL/Q 
flag means that at least one sector has been read, the BTC sector counter is not zero (ZERO8) 
and to continue reading. NSCE (next sector compare equal) means that the next sector is the 
starting sector at which reading begins. 
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Figure 3-24. System Read Control, State 2 (Sheet 1 of 3) 


3-30) Digital Systems Division 


944824-9701 


(+) SR2 


PARITY 
ERROR 
(CRC = 0) 


NO YES 


ALL 
SECTORS 
READ 

(ZERO 8) 


YES YES 


(ZERO 8) 


YES CHAIN 
TO NEW LIST 


(CHAIN) 


YES 


0>PARFLG/O 
O0>BUFFUL/Q 
1>PARER/Q 


0>PARFLG/Q 
0 BUFFUL/Q 


1+ PARER/Q 
1 OPCOMP/Q 
RESET FLAGS 

(FLGRES-) 


1 > OPCOMP/Q 
RESET FLAGS 
(FLGRES-) 


ACTIV. BTC LIST CONTROL 


(LISTEN, A2-) (LISTEN, A2-) 
TOGGLE RF4EN (RF4ENCK-) 
(RF4ENCK-) 1 > CHLSTFG/Q 
1 > CHLSTFG/O (FLGRES-) 
(FLGRES-) 


(A)134226 (2/3) 


Figure 3-24. System Read Control, State 2 (Sheet 2 of 3) 
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Figure 3-24. System Read Control, State 2 (Sheet 3 of 3) 
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Figure 3-25. Disc Read Control, States 0 and 1 
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3.14.2 DISC READ STATE 1 (DR1). Refer to figure 3-25. The first portion of DR1 switches 
the DRC from the crystal oscillator clock (BITCK) to the clock being read from the disc 
(RCLK). After clock switching has been effected, DR1 reads the preamble word (15 zeros 
followed by a one). A word mark is generated before existing DR1 if this is a compare operation 
and the I.D. has been checked. For a compare operation the Disc Read Controller and the 
System Write Controller are active. 


3.14.3 DISC READ STATE 2 (DR2). Refer to figure 3-26. The I.D. word, data words, and 
parity word are read during DR2. When the System Write Controller leaves SW2 (if a compare 
operation) or the System Read Controller sets PARFLG/Q or IDCHKSR/Q, the DRC steps to 
Disc Read State 3. 


3.14.4 DISC READ STATE 3 (DR3). Refer to figure 3-26. During DR3, the parity word is 
loaded into the Data Buffer Register and the Parity Register (CRCCK—). (Refer to figure 3-23.) 
The clock to which the DRC is synchronized is switched back from the clock being read from 
the disc (RDCLK) to the crystal oscillator clock (BITCK). 


3.14.5 DISC READ STATE 4 (DR4). Refer to figure 3-27. DR4 determines if the read 
operation has been completed (ZERO8), or if reading is to continue. If reading is to continue, 
DR4 performs a head switch and/or cylinder increment, if necessary. 


3.15 STATUS CONTROL 

The Status Controller determines when status should be stored. It stores status and determines 
whether processing is to continue after status has been stored. The Status Controller is a system 
controller, and is synchronized to the CPU (system) clock. 


3.15.1 STATUS CONTROL STATE 0 (STO). Refer to figure 3-28. STO determines when status 
should be stored (ST1/JA1). If the status to be stored is a terminal type status, meaning that 
processing is to be stopped, a reset signal (FLGRES) is generated which resets the System Read, 
Write, and Seek Controllers to their idle state. The BTC Status Controller is then activated by a 
signal from STO (STATEN) and the status word to be stored is transferred from Status Register 
1 to Status Register 2. 


3.15.2 STATUS CONTROL STATE 1 (ST1). Refer to figure 3-29. ST1 waits for the BTC 
Status Controller to obtain memory access granted from the CPU and take the status word. 
When the BIC takes the status word, the Status Controller steps to State 2. 


3.15.3 STATUS CONTROL STATE 2 (ST2). Refer to figure 3-29. ST2 is primarily a wait state 
for waiting until the BTC has stored both status words. If the status stored was a terminal type 
status, indicated by STRESEN/Q, a reset signal is generated (STATMRS) which resets the entire 
Moving Head Disc Controller (the BTC logic and the DCL). The Moving Head Disc Controller is 
now ready for another Activate command from the CPU. 
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Figure 3-26. Disc Read Control, States 1, 2, and 3 
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Figure 3-27. Disc Read Control, State 4 
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Figure 3-28. Status Control, State 0 
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Figure 3-29. Status Control, States 1 and 2 
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SECTION IV 


MAINTENANCE 


4.1 GENERAL 

This section, combined with Sections V and VI, provides the information required to trouble- 
shoot the controller circuitry. These sections include the connector pin numbering, circuit board 
network location designations, listing of the signals within the controller and those signals 
interconnecting the circuit boards, and logic diagrams. 


4.2 PREVENTIVE MAINTENANCE 

Maintenance is not required for the controller. However, proper preventive maintenance of the 
disc unit is essential and reference should be made to the maintenance manual for the 
appropriate maintenance. 


4.3 CIRCUIT BOARDS 

The circuit boards used are provided with individual network pin sockets which are designed for 
wire-wrap interconnections. The network location designations are those utilized in the circuit 
documentation. The single connector board is illustrated in figure 4-1 and the double connector 
circuit board is illustrated in figure 4-2. The circuit boards are always installed with the 
component side toward the front of the I/O Expansion Unit. 


The bottom edge connector is designated as location M, and the top edge connector is designated 
as location N. Figure 43 shows the top edge pin assignment which corresponds to the cable 
connector used. 

4.4 CONTROLLER/DISC CABLING 

The controller and disc(s) are connected via cabling consisting of twisted pair lines. Figure 4-4 
illustrates the controller/disc connections. 


4.5 DIAGNOSTICS 
The following diagnostics are pertinent to the 980A and 980B computers. 


Program Description 985137-9901 
Assembly Listing 985137-9902 
Paper Tape Object 985137-1101 
The following diagnostics are pertinent to the 960A and 960B computers. 
Program Description 985136-9901 
Assembly Listing 985 136-9902 


Paper Tape Object 985136-1101 
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Figure 4-1. Single Connector Circuit Board, Outline Dimensions and 
Circuit Location Designations 
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Figure 4-2. Double Connector Circuit Board, Outline Dimensions and 
Circuit Location Designations 
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Figure 4-3. Top Edge Connector Pin Assignment 
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SECTION V 


DOCUMENTATION 


5.1 GENERAL 
This section describes the optional, computer-generated documentation including the signature 
load list, and the location pin list. 


5.2 CONTROLLER LOAD LIST, PART NUMBER 961711-9920 

The signature load list is an alphanumerical listing of all signal names utilized in the controller 
circuitry. Each listing indicates every point to which a signal connects. The load list reference 
information is given in table 5-1. The load list is as follows. 


5.3 CONTROLLER PIN LIST, PART NUMBER 961771-9921 

The location pin list is a listing of the signal on each pin every network, component, and 
connector of the controller circuit boards. The pin listing for each location includes the 
information defined in table 5-2. The pin list is as follows. 


5.4 CONNECTOR PLATE WIRING 

The connector plate wiring for any configuration which includes the Moving Head Disc Con- 
troller is documented in the appropriate appendix of the DMAP Expander Maintenance Manual, 
Part Number 216759-9701. 


If connector plate wiring information is required concerning the BTC and/or the DMAP 
Expander and/or other controllers of a given configuration, refer to the manual listed above. 
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LOAD LIST 


Drawing No. 967711-9920 
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Table 5-1. Load List Reference Information 


Item Description 
Signature Signal name 
Circuit type Type of circuit providing a load or source 
Location name Indicates the location of the load or source 


Network or component locations are listed as X YOZ, 
where: 


X indicates the (module) board no., i.e., 1 indicates 
Circuit Board N. 1, etc. 


YOZ indicates the row/column location as indicated 
in figures 4-1 and 4-2, i.e., row Y column OZ. 


Connector locations are indicated as either X MOX (bottom 
connector) or X NOX (top connector). Again, X indicates 
the (module) board no. 


Pin name Indicates the pin number associated with corresponding 
location name. 


Pun function An asterisk (*) indicates a signal source. If no signal 
source is indicated, the source enters through a connector 
pin from an external point. 


Block number 
Device name 
Sequence no. 
Not used in maintenance/troubleshooting 
N + Load 


Branch vector 


Wiring comment 
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PIN CIRCUIT DEVICE PIN WIRE PIN CKT Ne BLOCK LOCATION WIRING WIRE 
SIGNATURE TYPE NAME NAME CODE FUNC FREQ. LOAD NUMBER NAME PIN COMMENT LENGTH 
ACK- x C8 BTCCB3X 3 CN fr) 1 867910 3 CONN 200 
ACK- x CB C800 3MHD 7 CN r) 1 902 7 CONN 200 
O NET LOADS *EXTERNAL SOURCE® 
AG x CB BTCCB3X 4 CN 7) 1 7910 4% CONN 200 
as x CB BTCCB2K 3 CN 0 1 #7998 3 CONN 200 
O NET LOADS *EXTERNAL SOURCE* 
AGDEV- cB BTCCBOX 21 CN ) 1 7912 21 CONN 200 
AGDEV- cB BICCB3Xx 5 CN 0 1 s910 5 CONN 200 
AGDEV- cB BTCCB3X 6 CN 0 1 /910 6 CONN 200 
aGDEV- cB BTCCB3X 1 CN 0 1 910 7 CONN 200 
AGDEV- cB BTCCB3X 8 CN 0 1 s910 8 CONN 200 
AGDEV- cB BTCCB 3X 9 CN 0 1 910 9 CONN 200 
AGDEV- cB BTCCB3Xx 10 CN 0 1 7910 10 CONN 200 
AGDEV- cB BTCCB3Xx ll CN ) 1 7910 11 CONN -00 
AGDEV- c8 BTCCB3x 12 CN 0 1 7910 12 CONN 200 
O NET LOADS *EXTERNAL SOURCE* 
ARDEV- cB BTCCBOX 67 CN (¢) 1 4912 67 CONN «00 
ARDEV- cB BTCCB3x 14 CN 0 1 4910 14 CONN 200 
arncy- cB BTCCB 3X 15 CN ) 1 /910 15 CONN .00 
ARDEV- cB BYCCB3Xx 16 CN 0 1 4910 16 CONN 200 
APDEV- cb BTCCB3x 17 CN t?) 1 491C 17 CONN 00 
ARDEV- c8 BYCCB3Xx 18 CN 0 1 7210 18 CONN 200 
ARDEV- cB BTCCA3x 19 CN 0 1 4910 19 CONN 200 
ARDEV- cB BTCCB 3X 20 CN 0 1 7910 20 CONN 200 
ARDEV- cB BTCCB3x 21 CN 0 % 7910 21 CONN -00 
O NET LOAOS *EXTERNAL SOURCE® 
arti x CB BTCCBIX 4 CN ) 1997 4 CONN 200 
atti x CB CB002MHD 8 CN 0 1 7901 8 CONN -00 
O NET LOADS *EXTERNAL SOURCE* 
ATT2 x CB BTCCB3X iz’ CN 0 1 7910 74 CONN 200 
aTI2 x CA BTCCBLX 5 CN rt) 1 7907 5 CONN 200 
ATI2 x CB CBQ034HD 9 CN 0 1 7902 9 CONN 200 
aTi2 x CB CBI02MHD) 76 CN ) 1  /901 76 CONN -00 
O NET LOADS *EXTERNAL SOURCE* 
BCCRY xa CB CBOO1MHD 36 CN 0 1 903 36 CONN 200 
BCCRY xa CB CBOO3MHD 8= 44 CN 0 1 902 44 CONN -00 
O NET LOADS *EXTERNAL SOURCE* 
BCCR Y- xa CB CBOOLMHD 8646 CN ) 1 £903 46 CONN 200 
ACCRY- xa CB CB003MHD 58 CN ) 1 «6/992 58 CONN -00 
O NET LOADS *EXTERNAL SOURCE* 
BITOSC xa CB CBO06MHD = 22 CN re) 1 7/904 21 CONN . 00 
BITOSC xa CB CBOOLMHD 66 CN ) 1 /903 66 CONN 200 
O NET LOADS *EXTERNAL SOURCE* 
BICLR xa CB CBOOIMHD 17 CN 0 1 /903 17 CONN 200 
BTCL2 xA CB CBOO2ZMHD 17 CN r) 1 901 17 CONN -00 
0 NET LOADS *EXTERNAL SOURCE* 
BYCL2~ x CB BTCCBIX 6 CN ) 1 7907 6 CONN -00 
ATCLR~ x CB C8004MHD 9 CN ) 1 /906 9 CONN 209 
O NET LOADS *EXTERNAL SOURCE* 
AUFEUL/O XA CB CBOOLMHD = 52 CN ry) 1 7903 52 CONN -00 
RUFFULZO XA CB CBOO3MHD = 6&4 CN 9 1 /902 64 CONN -00 
BUFFUL/Q xA CB CB002MHD 62 CN 0 1/901 62 CONN 200 
O NET LOADS *EXTERNAL SOURCE® 
RUSY~ x CB BTCCBIX 7 CN ) 1 907 7 CONN 200 
3USY- x CR C80024HD 5 CN 0 1 901 5 CONN 200 
O NET LOADS *EXTERNAL SOURCE* 
RUSY/D- XA CR CBOO6MHD 36 CN ) 1 904 36 CONN -00 
RUSY/D- XA CB CA8002MHD = 57 CN 0 1 /901 57 CONN -00 
O NET LOADS *EXTERNAL SOURCE* 
BUSY/D492- XA CB CBOO3MHD 11 CN fr) 1 67992 1’ CONN 200 
BUSY/DB2- XA CB CBOO2MHD 15 CN 0 1 7901 15 CONN 209 
O NET LOADS *EXTERNAL SOURCE® 
BUSY/Q- xXA CB CBOOSMHD) = =75 CN 0 1 7905 75 CONN -00 
RUSY/O- XA CBOO6MHD 29 CN ) 1  /904 29 CONN -00 
AUSY/O- XA CB CBOO2MHD) 86.35 CN ) 1 «901 35 CONN 200 
0 NET LOADS *EXTERNAL SOURCE# 
CHAIN XA CB CBO04MHD = =.29 CN 0 1  /906 29 CONN -00 
CHAIN xa CB CBOO3MHD~ = =:12 CN () 1 7902 12 CONN 200 
© NET LOADS #EXTERNAL SOURCES 
CHAIN- XA CB CBO044HD 30 CN ) 1 7906 30 CONN -00 
CHATN- xa CB CBO0O3MHD =. 113 CN ) 1 =/902 13 CONN 209 
O NET LOADS *EXTERNAL SOURCE® 
CHLTKN/N- XA CB CBO06MHD =. 339 CN rt) 1 = 4904 39 CONN 200 
CHLTKN/D- XA CB CB903MHD 62 CN ) 1 902 62 CONN 200 
O NET LOADS *EXTERNAL SOURCE® 
CHLTKN/Q- XA CB CBOO6MHD 28 CN 0 1 7994 28 CONN -00 
CHLTKN/O- XA CB CBOO2ZMHD 34 CN 0 1 £901 34 CONN 200 
O NET LOANS @EYTERNAL SONACE® 
ELOCK~ CR BTCCBNX a3 CN rt) 1 £912 33 CONN -00 
CLOCK= cB BYCCBIX 8 CN 0) 1 /907 8 CONN 200 
O NET LOAOS *EXTERNAL SOURCE* 
CNTUP- x CB BTCCA3X 22 CN 0 1 £910 22 CONN 200 
CNTUD ~ x CB BTCCB2X 4 CN ft) 1 7908 & CONN -09 
O NET LOADS *EXTERNAL SOURCE® 
COMERR/Q xA CB CBOO1MHD = 43 CN i) 1 = £903 43 CONN -00 
COME2R/Q XA CB CBOO3MHD = 554 CN ) 1 902 54 CONN -00 
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PIN CIRCUIT DEVICE PIN WIRE PIN CKT Ne -BLOCK LOCATICN WIRING WIRE 
SIGNATURE TYPE NAME NAME CODE FUNC FREQ. LDAD NUMBER NAME PIN COMMENT LENGTH 


O NET LOANS *EXTERNAL SOURCE? 


COMM] —- XA cB C80044HD 31 CN 


0 1 7906 31 CONN 000 

COMM] — xa cB CBOO1MHD ll CN 0 1 7903 11 CONN 200 

COMM) - 1A cB CBOO03MHD 14 CN 0 1 7902 14 CONN -00 
O NET LOANS *EXTERNAL SOURCE 

COMM2 xa cB CBO04MHD 32 CN ie) 1 906 32 CONN 200 

COMM? XA cB6 C800 14HO 12 CN i) I 1903 12 CONN 00 
O NET LOANS *EXTERNAL SOURCE* 

COMM3~ XA cB8 CBO004MHD 33 CN 0 1 4936 33 CONN -90 

COMM3— MA c8 C B00 1MHND 13 CN i) 1 4903 13 CONN 000 
O NET LOADS *EXTERNAL SOURCE 

COMPER/D— XA CR CBOO6MHD 44 CN ie) 1994 44 CONN «00 

COMOFASH- XA ca C800 3MHO T2 CN i] H 4902 72 CONN 20S 
O NET LOADS *EXTERNAL SOURCE® 

CAMP ND ~ XA cB CBOO4MHD 76 CN 0 1 4906 76 CONN 200 

COMP OP- XA cB CBOO06MHD 32 CN 0 1 1904 32 CONN 00 

COomMPOoP~ xa cB CBOO IMHD 33 CN Qo 1 1903 33 CONN 200 

Comene- XA CB CBOO 3MHD 35 CN 0 1 1902 35 CONN 200 
O NET LOADS *EXTERNAL SOURCE® 

COUNT x cB BICCB2x 5 CN Q 1 4998 #65 CONN 00 

COUNT x cB CBOO1MHD 4 CN 0 1 903 4 CONN 00 
O NET LOADS *EXTERNAL SOURCE® 

CRC=0 XA c8 CBOO4MHD 69 CN 0 1 1906 69 CONN 200 

CRC=0 xa cB CBO05MHD 72 CN 0 1 905 72 CONN 00 
O NET LOADS *EXTERNAL SOURCE* 

LRC=0- xa cB CBO0044HD 72 CN 0 1 1906 72 CONN 200 

CRC=0- XA cB CBO064HD 43 CN 0 1 1904 43 CONN 00 
QO NET LOADS *EXTERNAL SOURCE 

CRCCK= XA cB CBOOS5¥MHD 27 CN i) 1 905 27 CONN 200 

CRCCK- XA cB CB8003MHD 16 CN 0 1 4902 16 CONN 00 
O NET LOADS *EXTERNAL SOURCE*® 

CRECLR- XA CB CBOOSMHD 26 CN ie) 1 905 26 CONN 200 

CRCCLA- XA cB CBOO03MHD 15 CN 0 1 4902 15 CONN «09 
QO NET LOAOS *EXTERNAL SOURCES 

CYLADCRY CB CB004MHD 75 CN 0 1 4906 75 CONN 2-00 

CYLADCRY cB CBOO5MHD 76 CN 0 1 4905 76 CONN 200 
O NET LOADS *EXTERNAL SOURCE* 

CYL ADO XA CB CROO5MHD 44 CN ce) 1 1995 44% CONN 200 

CYLADO KA cB CBO00 2MHD 24 CN 0 1 4931 24 CONN 09 
O NET LOADS *EXTERNAL SOURCES 

CYLADL XA cB CBOO5MHD 43 CN 0 1 7995 43 CONN 200 

CYLADI XA cB CBOO2MHD 23 CN i] 1 7901 23 CONN 00 
O NET LOADS *EXTERNAL SOURCES 

CYLAD? XA ca CBOOSMHD 42 CN 0 1 7905 42 CONN 09 

CYLAD2 KA cB CROO 2845 Z2 CN vv) i 4991 22 CONN «00 
O NET LOADS *EXTERNAL SOURCE* 

CYLAN3 XA ca CROOSMHD 41 CN le) 1 4905 41 CONN 00 

CYLAD3 XA CB CBOO2MHD 21 CN 0 1 4901 21 CONN 00 
O NET LOADS *EXTERNAL SOUPCE® 

CYLAD4 XA CB CBOO054HD 48 CN 1°) 1 4905 48 CONN -00 

CYLANS XA a) CROO2“HD 27 CN 0 1 4991 27 CONN «00 
O NET LOADS *EXTERNAL SOURCE® 

CYLADS yA CB CROO5MHD 47 CN 0 1 905 47 CONN 00 

CYLANS xa CR CBO02M4D 26 CN ie] 1 7901 26 CONN 00 
O NET LOADS *EXTERNAL SOURCE® 

CYLANG xA cB CBOOSMHD 46 CN ie) 1 7905 46 CONN -00 

CYLAD6 xa cb CBI02MHD 25 CN 0 1 7901 25 CONN 00 
O NET LOADS *FXTERNAL SOURCE® 

CYtA0? XA cB CBOO4MHD 36 CN 0 1 4906 36 CONN -00 

CYL ADT xa cB CB0054HD 33 CN i0) 1 1995 33 CONN 00 

CYLANT XA P-) CBOO02MHD 16 CN 0 1 4901 16 CONN 200 
O NET LOANS *EXTERNAL SOURCES 

CYLINC/Q- xb CB CBO04MHO 48 oN 0 1 1906 48 CONN -00 

CYLINC/Q~ XA C8 CROOSMHD 45 CN it) 1 1995 45 CONN 00 

CYLINC/Q- xa cB CBOO1MHD 20 CN ie) 1 903 20 CONN «00 
O NET LOANS EXTERNAL SOURCE® 

NaTav- cB BTCcCBOX 27 CN ie] 1 4912 27 CONN 00 

JATAV- cA RYCCRIXx 9 CN ie) 1 4907 9 CONN 00 
O NET LOADS *EXTERNAL SOURCE® 

NATAVE x cB BTCCB3x 23 CN fe) 1 4910 23 CONN 09 

DaTavt x cB BYCCRIX 10 CN i) 1 4997 19 CONN 2090 
O NET LOADS *EXTERNAL SOURCE? 

NATEN- x cB BYICCR 3X 69 CN 0 1 4910 69 CONN 07 

DATEN- x C8 BTCCR2x 70 CN ce) 1 /9)R 70 CONN -00 
O NET LOADS *EXTERNAL SOURCES 

DATRER/N= XA ca CBOO6MHD 47 CN 0 1 1904 47 CONN 00 

QOATRERIN- XA cB C B00 34HD 73 CN 0 i 4902 73 CONN 200 
O NET LOADS *EXTERNAL SONUPCFS 

DATRER/Q- XA cA CBIJO6MHC 27 CN 0 1 1904 27 CONN 009 

NATOER/Q- YA ca CBI03MHD 23 CN ce) 1 4992 23 CONN 00 
O NET LOADS *EXTERNAL SOURCE® 

bHD2/0- x ca BICCR3x 25 CN 0 1 4910 25 CONN 00 
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DIN CIRCUIT DEVICE PIN WIRE PIN CKT Ne “BLOCK LOACATIAN WIRING WIRE 
SIGNATURE TYPE NAME NAME CODE FUNC FREQ. LOAD NUMRER NAME PIN COMMENT LENGTH 

N02/0- x cB BTCCBIX 11 CN ie) i 7907 12 CCNN «00 
O NET LOADS *EXTERNAL SOURCE® 

OECIUNT— x cB BTCCR3X 26 CN (0) 1 4919 26 CONN 230 

DECOUNT- x C8 CBO003MHD 4 CN 0 1 1902 4 CONN 000 
O NET LOADS *EXTERNAL SOURCE® 

DEVADD,CO cB BTCCBOx 34 CN 0 1 4912 34 CONN 200 

NEVAND,00 cB BTCCB2x 7 CN (0) 1 4938 7 CONN 209 
O NET LOADS *EXTERNAL SOURCE*® 

DEVAND,O1 cB BTCCBOX 35 CN (e} t 4912 35 CONN 000 

NEV4Al0,01 cB BYCCB2x 8 CN 0 1 4908 $8 CONN «90 
O NET LOAOS *EXTERNAL SOURCE* 

NEVACD, 02 CB BYCCBNX 36 CN i¢) 1 4912 36 CONN «00 

DEVAlD,02 cB BICCB2x 9 CN 0 1 7908 #9 CONN °90 
O NET LOADS *EXTERNAL SOURCE*® 

DEVADD,03 cA BTCCANX 37 CN 0 i 4912 37 CONN «00 

DEVADD,03 cB RTCCB2x 10 CN 0 1 7908 10 CONN 200 
O NET LOADS *EXTERNAL SOURCE* 

DEVADD,94 ca BTCCBNXx 38 CN i?) 1 4912 38 CONN 200 

NEVAND»04 C8 BICCB2Xx 1 CN i?) 1 7908 11 CONN «00 
O NET LOADS *EXTERNAL SOURCE® 

DEVADD,0O5S cB BTCCBNX 39 CN i?) 1 4912 39 CONN 200 

DEVADD,05 CB ATCCBK2x 12 CN c¢) 1 7908 12 CONN 200 
O NET LOADS *EXTERNAL SOURCE* 

NEVADN,06 cB BTYCCBOX 40 CN ie) 1 4912 49 CONN «00 

DEVANOD, 06 CB BTCCR2x 13 CN i¢) 1 4918 13 CONN 009 
, O NET LOADS *EXTERNAL SOURCE® 

NEVADD,CT cB BTCCBNX 41 CN 0 1 4912 41 CONN 90 

DEVAND,O7 CB BYCCB2Xx 14 CN ie} 1 908 14 CONN «00 
O NET LOADS *EXTERNAL SOURCE* 

DEVADD,08 CB BYCCBOX 42 CN 0 1 7912 42 CONN «00 

OFVANN, OR ca RICCB2x 15 CN 0 L 4998 15 CONN 200 
O NET LOADS *EXTERNAL SOURCE*® 

DEVADD,09 cB BTCCBIX 43 CN 0 1 4N2 43 CONN 00 

NEVADD,09 ca BYCCB2x 16 CN (9) . 4/908 16 CONN 200 
O NET LOANS EXTERNAL SOURCE* 

DEVADD,10 ca BYCCBOX 45 CN ie) 1 7912 45 CONN 200 

DEVAND,.10 cB RTCCB2x 17 CN (e] 1 4908 17 CONN 200 
O NET LOANS *FXTERNAL SNURCE® 

NEVADNN,11 CB BTCCROX 44 CN 0 1 7912 44 CONN «00 

NEVAND,11 cB BTCCB2x 18 CN ie) 1 7978 18 CONN «00 
O NET LAADS SEXTERNAL SOURCE? 

NEVADD,12 cA BTCCcBOX 46 CN ie] 1 7912 46 CONN 00 

OEVADN, 17 cB BTCCR2Xx 19 CN ie} 1 49398 19 CONN «60 
O NET LOANS #EXTERNAL SQUACE® 

NEvann,13 ce BTCC BOX 47 CN 8) 1 4912 47 CONN 200 

NEVAND.13 C8 BTCCA2x 20 CN fe] 1 4908 20 CONN 290 
O NET LIANS *EXTERNAL SOURCE? 

DEVAND,14 cB ATCCBNX 48 CN ce] 1 4912 48 CONN 090 

NEVAND. 14S cB BTCCR2Xx 21 CN 0 1 4998 2} CONN 209 
O NET LOADS *EXTERNAL SOURCE® 

DEVANN,15 cB BTCCBNX 49 CN 0 1 4912 49 CONN 230 

NEVA0D, 15 cB BICCB2Xx 22 CN 0 ; 1 /99R 22 CONN «00 
O NET LOADS *EXTERNAL SOURCE® 

NEVANSFLO Xx cB BTCCR 3X 27 CN ie) ] 7910 27 CONN 200 

DEVADSFLO XxX cB BTCCRIix 12 CN 9] 1 4907 12 CONN «00 
O NET LOANS *EXTERNAL SOURCE®* 

DEVADSELL Xx cB BTCCB3Xx 28 CN 0 1 7910 28 CONN 200 

DEVADSELL x CA ATCCR2x 23 CN 8) 1 4998 23 CONN 209 

NFEVANSFLIL xX cB BICCBIX 13 CN 0] 1 7907 13 CONN «00 
O NET LOANS *FXTERNAL SnuRCee 

MEVADSEL2 x ca RBTCCH3X 29 CN 10] 1 4910 29 CONN «00 

DEVADSFL2 Xx C8 BTCCB2x 24 CN 0 1 4908 24 CINN 200 

DEVANSEL2 Xx cB BTCCB1x 14 CN 0 1 49)7 14 CONN 200 
O NET LOADS *EXTERNAL SQUPCE® 

DEVATI1- cB BTCCBNX 25 CN 0) 1 4912 25 CONN 200 

NEVATII- cB BTCCBIX 15 CN ie) 1 9907 15 CGNN «09 
O NET LOADS *EXTERNAL SOURCE® 

JEVATIF- cB ATCCSIX 23 CN 0) 1 4912 23 CONN 290 

DEVATI I~ CB BICCBIX 16 CN re) 1 4997 16 CONN 00 
O NET LOADS *EXTERNAL SOURCE® 

NEVASY/O XA cA CBNO0 3MHD 75 CN fe) 1 49392 75 CONN «00 

JEVASY/Q XA CB CBO92MHD 10 CN 0 1 7991 190 CONN 209 
O NFT LOADS *EXTEQRNAL SOURCE® 

JevFs bon LB BICUBNX i) CN ) 1 49172 7% CONN 200 

NFEVFE TOY CA BTCCR2x 25 CN 0 1 4290R 25 CONN -00 
O NET LM&OS EXTERNAL SOURCE® 

DEVMEN)ND cB BTCCBNX 4 CN 0) 1 49120 =«% CONN -00 

JEvMeroO cR BTCCRIX 17 cK. 0 1 7907 17 CONN Pere) 
O NET LOADS ®EXTERNAL SOURCE® 

NEVMO NOL CR RTCCBOX 3 CN ie) ) 4912 «3 CONN 00 

NEVMRN I] CR ATCCRIX 18 CN e) 1 997 1A C INN 200 
O NET LDANS #EXTEPNAL SOURCE® 
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PIN CIPCUIT DEVICE PIN WIRE PIN CKT Nt RLOCK tOCATION WIRING WIRE 
SIGNATUQE TYPE NAME NAME CODE FUNC FREQ. LnAad NUMBER NAME PIN COMMENT LENGTH 
NEVMRND2 cB BTCCROX 6 CN i?) 1 912 6 CONN 200 
PEVMPNO2 cB BTCCB1Xx 19 CN i) 1 4907 19 CONN 200 
O NET LOADS *EXTERNAL SOURCE® 
DEVM2903 cB BTCCBOX 5 CN ie) 1 7912) «5 CONN 00 
NEVMENOA cB BICCBIX 20 CN 0 1 7907 20 CONN 00 
O NET LOADS *EXTERNAL SOURCE® 
NEVMR O04 cB BICCBOX 8 CN 0 } 4912 8B CONN 00 
DEVMP NOG cB BTCCRIX 21 CN 0 1 4907 21 CONN 200 
O NET LOADS *EXTERNAL SOURCE® 
DEVMR NOS cA BIYCCROX 7 CN i?) 1 912,—«T CONN 00 
DEVMPEN0S cB BTCCB1X 22 CN 0 1 4907 22 CONN 200 
O NET LOADS *EXTERNAL SQURCE® 
OEVMENDG cB BTCCBOX 10 CN ie) 1 7912 10 CONN 200 
DEVMR NOG CR BICCAIX 23 CN ie) 1 4907 23 CONN 00 
O NET LOADS *EXTERNAL SOURCE* 
NEVYENOT cB BTCCBOX 9 CN 0 1 7912) «9 CONN 00 
CEVMP DIT c8 BYCCB1X 24 CN 0 1 4997 24 CONN 200 
O NET LOADS *EXTERNAL SOUPCE® 
NEyMeNyA CB BTCCROX 12 CN 0 1 49t2 12 CONN 00 
DEV¥RNOS CB BICCB1X 25 CN 0 M 7997 25 CONN 200 
O NET LOADS *EXTERNAL SOURCE 
DEVMENOD ce BTCCBNX 11 CN 0 1 7912 11 CONN 00 
JEvMP NOS ce BICCBIX 26 CN 0 1 1997 26 CONN 00 
O NET LOADS *EXTERNAL SOURCE*® 
NEVMEOTO CR BTCCBOX 14 CN i?) 1 4912 14 CONN 00 
NEVME DIO cB BICCBIX 27 CN 0 1 4997 27 CONN -00 
O NET LOADS *EXTERNAL SOURCE* 
DEVMRO11 cB BYCCBOX 13 CN 0 1 7912 13 CONN 00 
DEVYRAL! cB BYCCBIX 28 CN 0 1 /907 28 CONN 200 
O NET LOADS *EXTERNAL SOURCE* 
OEVMRD12 cB BTCCBOXK 16 CN 0 1 7912 16 CONN 00 
DEWVMRO2 cA RTCCBIX 29 CN 0 1 7907 29 CONN 090 
O NET LOADS *EXTERNAL SOURCE* 
DEVMROLA cB BTCC ROX 15 CN i?) 1 7912 15 CONN 00 
DEVYR 913 cB BTICCB1X 30 CN 0 1 4997 30 CONN 00 
O NET LOADS *EXTERNAL SOURCE® 
JEVMED1LS cB BICCBOX 18 CN 0 1 7912 18 CONN 200 
YEVMPD14 cB BTCCR1X 31 CN i?) 1 4907 31 CONN 00 
O NET LOADS *EXTERNAL SOURCE* 
NEVMPNIS cB BTCCBOX 17 CN 0 1 7912 17 CONN «00 
NEVYRNTS ca BTCCB1Xx 32 CN ce] 1 1997 32 CONN 90 
O NET LOADS *EXTERNAL SOURCE 
DEVMRC LS cB BICCBNXx 19 €N i] 1 4912 19 CONN 200 
DEYMRNLS cP PYCCBIx 23 iN 9 1 4907 33 CONN 200 
O NET LOADS *EXTERNAL SOURCE® 
DEVMR",00 ce BTCCROX 50 CN 0 1 4912 50 CONN 200 
DEvMwn,00 cA BYCCB2x 26 CN 0 1 4908 26 CONN 209 
O NET LOADS *EXTERNAL SOURCE® 
DFVMWO LO] cB BICCBOX 51 CN i] 1 4912 51 CONN 00 
DEVMWN OD] cB BTCCB2x 27 CN 0 1 4996 27 CONN 00 
O NET LOAOS *EXTFRNAL SOURCE* 
DEVMWN,92 cB BTCCBOX 52 CN c¢) 1 4912 52 CONN 200 
DEV4WI, 0? CR BTCCR2x 28 CN is} 1 7908 28 CONN 00 
O NET LOADS *EXTERNAL SOURCES 
DEVMW),03 ca BTCC80x 53 CN 0 1 7912 §3 CONN 00 
NEVMWN, 03 cB BICCB2x 29 CN 0 1 1998 29 CONN 00 
O NET LOADS *EXTERNAL SOUPCE® 
YEVMWN, 04 ca BTCCBNx 54 CN ie) 1 4912 54 CONN 00 
SEV MEO 4 CR BTCCR2 39 oN 3 1 4938 30 CONN 290 
O NET LOADS *EXTERNAL SOURCES 
NEVMWO 05 ca BTCCACK 55 IN re) 1 /912 55 CONN 00 
DEVMWO 05 C8 BTCCR2«x 31 CN 0 1 7998 31 CONN 00 
QO NET LOADS *EXTERNAL SOURCE® 
NEV¥WO,O6 ce BYCCBOX 56 CN 0 ! 4912 56 CONN 00 
JEVMWD 06 CB BICCR2x 32 CN i?) 1 1908 32 CONN 00 
O NET LOADS *EXTERNAL SOURCE® 
JEVMWN 407 ce BTCCROX 57 CN 0 1 4912 57 CONN 00 
DEVMWN 407 cB ATCCBR2X 33 CN 0 1 7998 33 CONN 200 
O NET LOANS *EXTERNAL SOURCE* 
DEWMKEN, OS c BICCROR 58 CN i] Hy 4912 58 CONN 200 
NEVMWD OR cr BTCCBK2x 34 CN 0 1 /998 34 CONN 00 
O NET LOADS *EXTERNAL SOURCE 
NEVMWE, OS CB BTCCBOX 59 CN 0 1 7912 59 CONN «00 
SEVMHO LOD C8 ATCCB2x 35 CN 0 1 1908 35 CONN 200 
O NET LOADS *EXTERNAL SOURCE® 
DEVMWO,10 ca BTCCBOX 60 CN 0 1 4912 60 CONN 00 
NEVYWO,10 c8 BTCCBR2x 36 CN 0 1 4998 36 CONN 00 
O NET LOADS *EXTERNAL SOURCE® 
NEVMWN LE cr BICCROX 61 CN 0 1 #912 O61 CONN 00 
NEV¥WwO,11 cA BTCCB2x 37 CN i?) 1 4908 37 CONN 200 
O NET LOADS *EXTERNAL SOURCE® 
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PIN CERCUIT DEVICE PIN WIRE PIN CKT Ne BLOCK LOCATION WIRING WIRE 
STGNATURE TYPE NAME NAME CODE FUNC FREQ. Load NUMBER NAME PIN COMMENT LENGTH 
NEVNWN,12 cB BTCC BOX 62 CN 0 1 4912 62 CONN 00 
DEV4WD,12 ca BTCCB2x 38 CN 0 1 7908 38 CONN 00 
O NET LOADS *EXTERNAL SOURCE*® 
DEVYWO,13 cs BYCCBOX 63 CN te] 1 7912 63 CONN 00 
NEv4wO.13 cB BTCCB2x 39 CN 0 1 1908 39 CONN 00 
O NET LOADS *EXTERNAL SOURCE® 
NEVEWD 14 ca BYCCBOX 64 CN 0 1 4912 64 CONN 00 
NEV4YWO 14S cB BYCcCBex 40 CN 0 1 7908 40 CONN 200 
O NET LOADS *EXTERNAL SOURCE* 
DEVMWO,15 cB BTCCBOX 65 CN 0 1 4912 65 CONN 00 
NEVYWO.15 cB BTCCB2x 41 CN 0 1 7908 41 CONN 00 
O NET LOADS *EXTERNAL SOURCE* 
DEVMWD,16 cs BTCCBOX 66 CN 0 1 7912 66 CONN 200 
DEVYWO,16 cB BTYCCB2x 42 CN 0 1 4908 42 CONN «00 
O NET LOADS *EXTERNAL SOURCE® 
OEVR EAD x cB BTCCB3x 30 CN 0 1 7910 30 CONN 00 
DEVREAD x cB CBOO4MHD 13 CN 0 1 4906 13 CONN «00 
O NET LOADS *EXTERNAL SOURCE* 
DEVSELO- x cB BICCB2x 43 CN 0 1 1928 43 CONN 00 
DEVSELO- x cB BYCCBIX 34 CN 0 1 4907 34 CONN 200 
O NET LOADS *EXTERNAL SOURCE 
NEVSTORE- cB BTCCBOX 69 CN (') 1 4912 69 CONN 200 
JEVSTORE- ca BTCCB2x 44 CN 0 1 1908 44 CONN 00 
O NET LOADS *EXTERNAL SOURCE* 
ORSTARTAL KA cA C8001 MHD 29 CN 0 1 1903 29 CONN 200 
ARSTARTBI XA cB CBO03MHD 31 CN 0 1 7902 31 CONN 200 
O NET LOADS *EXTERNAL SOURCE® 
JQROMHO/Q Xa cB CBOO4MHD 58 CN 0 1 4906 58 CONN 00 
DOROMHD/Q XA cB CBOO1MHD 44 CN 0 1 1903 44 CONN 00 
DROMHD/Q XA cB CBO0O03"HD 55 CN 0 1 7902 55 CONN 00 
O NET LOADS *EXTERNAL SOURCE* 
wo XA cB C8001 MHD 47 CN 0 1 1903 47 CONN 200 
wo XA cB CB003MHD 59 CN 0 1 4902 59 CONN 200 
O NET LOADS *EXTERNAL SOURCE® 
EGDY/Q- XA c8 CB0014HD 62 CN 0] 1 1903 62 CONN «00 
EGOY/0- XA cB CB0024HD 71 CN 0 1 4901 71 CONN 200 
O NET LOADS *EXTERNAL SOURCE* 
ENDISC/D- KA cB CBOO6MHD 46 CN 0 1 1904 46 CONN 00 
ENDISC/N- xa cB CBO002™HD 75 CN ie) 1 4901 75 CONN 200 
O NET LOADS *EXTERNAL SOURCE* 
ENDISC/O- XA cB CBO06MHD 26 CN 0 1 1904 26 CONN 00 
ENDISC/Q- XA cB CBO002MHD 33 CN oO 1 1901 33 CONN 200 
O NET LOADS *EXTERNAL SQURCE*® 
ENPF WB x cB BTCCB3x 31 CN 0 1 4910 31 CONN 200 
ENREWB- x cB BTYCCB1Xx 35 CN 0 1 4907 35 CONN 00 
. 0 NET LOADS *E€XTERNAL SOURCE* 
HDSwST- xa cB CBO04HD 34 CN te) 1 906 34 CONN 200 
4HOSWST- XA ca C8001 MHD 14 CN 0 1 1903 14 CONN 200 
O NEY LOAOS *EXTERNAL SOURCE® 
TDCHKSR/Q XA cB CBOO1MHD 35 CN 0 1 1903 35 CONN 00 
TDCHKSR/Q XA CB CBO003MHD 39 CN ie] 1 7902 39 CONN 00 
O NET LOADS *EXTERNAL SOURCE* 
TOCHKSR/Q-x 4 cB CBO05MHD 68 CN fe) 1 4905 68 CONN 200 
TOC HK SR/Q~xXA ce CBOO1MHO 34 CN te) 1 1903 34 CONN 00 
TOC HKS9/Q-x4 cB CBOO3MHD 38 CN 0 1 1902 38 CONN 200 
O NET LOADS #EXTERNAL SOURCE* 
TOREAD/) XA cB CB004MHD ra} CN 0 1 7906 71 CONN «00 
TDREAD/ J XA cB CBOO6MHD 42 CN 0 1 1904 42 CONN 200 
TDREAD/S XA cB CBOO 3MHD Tl CN 0 1 4902 71 CONN 00 
O NET LOADS *EXTERNAL SOURCE® 
TOPEAD/O- XA cB CBOO1MHD 28 CN 0 1 4903 28 CONN 200 
IDREAO/O- Xa cB CBO003MHD 30 CN 0) 1 4902 30 CONN 200 
O NET LOADS #EXTERNAL SOURCE* 
TOwIRC/Q XA cB CBOOIMHD 41 CN 0 ! 7903 41 CONN 00 
TNWORD/Q XA ce CBOO3MHD 49 CN is) H (302 49 CONN 000 
O NET LOANS *EXTERNAL SOURCE 
INDEX XA cB CBO004MHO 20 CN 0 1 7906 20 CONN 200 
INDE X™ XA CR CBO003MHD 76 CN 0 1 4902 76 CONN 200 
TNDEX™ xa cB CBO02MHD 14 CN 0 1 #901 14 CONN 00 
O NET LOADS ®EXTERNAL SOURCE* 
INTDFEV- cB BTCCBOX rai CN 0 1 4912 71 CONN 200 
INTDFV—- cB BTCCR AX 32 CN 0] 1 /910 32 CONN 200 
INTOEV- cB BYCCB3x 33 CN 0) 1 4910 33 CONN 200 
INTDEV- cB BTCCA3X 34 CN 0 1 /910 34 CONN 00 
INTDEV- ce BTCCB3Xx 35 CN 0 1 /9190 35 CONN «00 
INTOEV- cB BTCCB3x 36 CN 0 1 4910 36 CONN 200 
INTNEV- CR BICCB3x 37 CN 0 1 4910 37 CONN «00 
INTREV- cé BTCCB3x 38 CN ] 1 7910 38 CONN 00 
INTNEV— cR BYCCB3Xx 39 CN 0 1 4910 39 CONN 200 
O NET LOADS *EXTERNAL SOURCE* 
INTEN- x cB BITCA3xK 40 CN ie) 1 7910 40 CONN 00 
ENTEN- x cB CBOO4MHD 3 CN 0 1 906 3 CONN 200 
O NET LOADS *EXTERNAL SOURCE®* 
TRECOGIEV- cB BrCcCcBOXx 29 CN 0 1 4912 29 CONN 00 
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PIN CIRCUIT DEVICE PIN WIRE PIN CKT Nt “BLOCK LOCATION WIRING WIRE 
SIGNATURE TYPE NAME NAME CONDE FUNC FREQ. LOAD NUMBER NAME PIN COMMENT LENST4 
TRECOGDEV- cB BICCB3Xx 41 CN 0 1 4910 41 CONN 200 
TRECOGNEV- cB BICCB3Xx 42 CN ie) 1 4910 42 CONN «00 
TRECOGNEV- cB BTCCB3x 43 CN 0 1 7910 43 CONN -00 
TRECOGOEV- c8 BTCC B3Xx 44 CN 0 1 4910 44 CONN 200 
TRECOGNEV— cB BTCCB3X 45 CN ie) 1 4910 45 CONN «90 
TRECOGDEV- cB BYCCB3x 46 CN ce) 1 4910 46 CONN 00 
TRECOGDEV— cB BTCCB3Xx 47 CN te) 1 4910 47 CONN 00 
TRECOGDEV- cB BTCCB3x 48 CN 0 1 7910 48 CONN 00 
O NET LOADS *EXTERNAL SOURCE® 
LATL XA cB CBOO4MHD 55 CN 0 1 1906 55 CONN 00 
LAIL XA CB CBOOSMHD 58 CN 0 1 /905 58 CONN 00 
LCATL XA ca CB0024HD 55 CN 0 1 4901 55 CONN «00 
O NET LOANS *EXTERNAL SOURCE® 
LC2/0- x cB BTCCB3Xx 49 CN is) i /910 49 CONN 00 
Lc2/Q- an} cB BICCB2x 45 CN i) 1 4998 45 CONN «00 
LC2/Q- x cB BTCCBIX 36 CN 0 1 /907 36 CONN 200 
O NET LOADS *EXTERNAL SOURCE® 
LC34¢LONTS x cB BTCCB3x 50 CN 0 4910 50 CONN 00 
LC3+LCONT4 XxX cB BTICCB2x 75 CN 0 1 4908 75 CONN 00 
LC2+LCNT4 x cB BrCCB1Xx 37 CN 0 1 4907 37 CONN 00 
O NET LOADS *EXTERNAL SOUPRCE* 
LOSR- XA cB CBOOSMHD 73 CN ce) 1 4995 73 CONN 200 
LDOSR- XA cB CB001MHD 64 CN 0 1 1393 64% CONN 00 
O NET LOADS ®EXTERNAL SOURCE* 
LISTEN- x cB BYCCB3x 51 CN 1?) 1 4910 51 CONN 00 
LISTEN- x ca CBO03MH) a CN 0 1 4992 8 CONN 00 
O NET LOADS *EXTERNAL SOURCE*® 
LISTI x cB BTCCA3X 52 CN 0 1 4910 52 CONN 00 
O NET LOANS *EXTERNAL SOURCE* 
LIST2 Xx cB BTCC83X 53 CN 0 1 7910 53 CONN 00 
LISt2 x cB BTCCB2x 46 CN i) 1 4998 46 CONN 200 
LISt? x cB CBOO044HD 12 CN 0 1 7906 12 CONN 209 
O NET LOADS *EXTERNAL SOURCE* 
List3 Xx c8 BYCCB3x 54 CN 0 1 7910 54 CONN 00 
LIst3 x cB CBOOL MHD € CN 0 4903 =«7 CONN 00 
O NET LOADS *EXTERNAL SOURCE® 
LIST4 x cB BTCCB3x 55 CN 0 1 7910 55 CONN 00 
LIST4 x CB BYCCBIX 38 CN 0 1 /907 38 CONN 09 
LIST4¢ x cB CB004MHD 6 CN 0 1 1906 6 CONN 00 
LISTS x cB CB8003MHD 5 CN 0 1 7902 «5 CONN 209 
O NET LOADS *EXTERNAL SOURCE* 
LSMF/Q XA cB CBOO4MHD 65 CN 0 1 4906 65 CONN -00 
LSMF/Q XA cB CROOIMHD 50 CN 0 1 4903 50 CONN 00 
QO NET LOADS *EXTERNAL SOURCE* 
LSMF/O- XA cB CBOO4MHD 64 CN 0 1906 64 CONN 200 
LSMF/Q- XA cB CBOOLMHD 49 CN 0 7902 49 CONN 00 
GS NET LOADS *EXTERNAL SGUFCE* 
LW3CK—- XA cB CBI04MHD 17 CN 9 1 4906 17 CONN «00 
LWack- XA cB CBOO5MHD 17 CN 0 1 4905 17 CINN 200 
LW3CkK— XA ca CBO01MHD 8 CN 0 } 903 8B CONN 200 
O NET LOADS *EXTERNAL SOURCE® 
MC- Xa cs CROOLMHD 63 CN 0 1 4903 63 CONN -00 
MC XA cB CBOO024HD 72 CN 0 1 4901 72 CONN -00 
O NET LOADS *EXTERNAL SOURCE® 
McCOMP x cB BYCC8 3x 56 CN 0 1 4910 56 CONN 00 
mcoMP x CA BTCC82x 47 CN c 1 4998 47 CONN 00 
O NET LOANS *EXTERNAL SOURCE 
MCO- x cB BTCCB3Xx 57 CN 0 1 4910 57 CONN «00 
4CO- x CA BYCCB2x 48 CN 0 1 4908 48 CONN +00 
O NET LOADS *EXTERNAL SOURCE* 
MC2/9 x CB BTCCB2x 76 CN 0 1 1908 76 CONN -00 
“C2/9 x cB BICCBIXx 74 CN 0 1 7307 74 CONN 00 
O NET LOADS *FXTERNAL SOURCES 
MCS OME T~ x CA BTCC8 2x 49 CN ie] 1 1908 49 CONN 00 
MCS ¢MC7- x cB BTCCS1x 40 CN 0 1 4907 40 CONN 200 
O NET LOADS *EXTERNAL SOCURCE® 
MEME BR — x cB BICCB 3x 58 CN 0 1 4910 58 CONN 00 
MEMEN- x cB CB0044HO 15 CN te) 1 1906 15 CONN 00 
O NET LOADS *EXTERNAL SOQURCE® 
MEMP- x cB BYCCB3x 15 CN 0 1 4940 75 CONN 200 
MEME 5- x cB BICCB2Xx 6 CN 0 1 4908 6 CONN 00 
O NET LOADS EXTERNAL SOURCE® 
MEMO FAN x TR BICCH 3X 595 CN 0 1 4910 59 CONN 00 
MEMR FAT) x cA BTCCRQXK 50 CN 0 1 4998 5G CONN «00 
O NET LOADS *EXTERNAL SQUPCE® 
MPEES ETS cB BICCBIX 68 CN 0 1 712 68 CONN 09 
MPRESET- cB CROO24HD 3 CN te) 1 901 3 CONN 00 
O NET LOADS *EXTERNAL SOURCE® 
MRDOO/MHD KA Ca CBO04MHD 21 CN 0 1 4906 21 CONN 009 
MRMOO/MHD XA cB C8105 MHD 18 CN ie] 1 4905 18 CONN «00 
O NET LOADS *EXTERNAL SOURCES 
MRDOL/MHD KA cB CBLI4&MHD 22 CN 0 1 1936 22 CONN 200 
MQDOL/MHD XA CB CBOO544N 19 CN 0 1 4905 19 CONN 00 
O NET LOANS *EXTERNAL SOURCE® 
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MRDO2Z/MHN XA CB CBOO4MHD =. 23 CN 0 1 = 906 23 CONN 200 
MRDO2/MHD XA CB CBOOSMHD 20 CN ry) 1 £905 20 CONN 200 
0 NET LOADS *EXTERNAL SOURCE* 
MROO3/MHD XA cB CB004MHD 24 CN 0 1 1906 24 CONN 200 
MRDO3/MHD XA CB CBOOSMHD 21 CN 0 i905 21 CONN 200 
0 NET LOADS *EXTERNAL SOURCE* 
MRDOG/MHD XA CB CBOO4MHD =_.25 CN 0 1 = 906 25 CONN 200 
MRDOG/MHD XA CB CBOOSMHD 22 CN 0 1 £905 22 CONN 200 
0 NET LOADS *EXTERNAL SOURCE* 
M@DOS/MHD XA CB CBOO44HD 26 CN 0 1/906 26 CONN .00 
MRDOS/MHD XA CB CBOOSMHD ©_23 CN 0 1 /905 23 CONN 200 
O NET LOADS *EXTERNAL SOURCE® 
MRDO6/MHD XA CB CBOO4MHD 27 CN 0 1 7906 27 CONN -00 
MRDOO/MHD XA CB CBOOSMHD 24 CN 0 1 /905 24 CONN 200 
0 NET LOADS *EXTERNAL SOURCE* 
MRDOT/MHD XA CB CBOOSMHD =.28 CN 0 1 /906 28 CONN .00 
MRDOT/MHD XA CB CROOSMHO = .25 CN 0 1 905 25 CONN 00 
MRDOT/MHD XA CB CBOOLMHD 10 CN 0 1  /903 10 CONN 00 
O NET LOADS *EXTERNAL SOURCE* 
MRDOS x CB BTCCBLX 41 CN 0 1 7/907 41 CONN .00 
MRDOB x CB CB002MHD 4 CN 0 1 7901 4 CONN 200 
O NET LOADS *EXTERNAL SOURCE* 
MRN09 x CB BTCCB1X 42 CN 0 1/907 42 CONN 200 
4RDOQ x CB CBOO2MHD 7 CN 0 1 /901 7 CONN -00 
0 NET LOADS *EXTERNAL SOURCE® 
“MRDLO x CB BTCCB1X 43 CN 0 1/907 43 CONN 00 
MeD10 x CB CB002MHD 9 CN 0 1 s901 9 CONN 200 
0 NET LOADS *EXTERNAL SOURCES 
MRDII x CB BTCCBIX ht CN ry 1 =/907 44 CONN -00 
MRD1] x CB CBOOIMHD 67 CN 0 1 1903 67 CONN 200 
O NET LOADS *EXTERNAL SOURCE* 
MROL2 x CB BTCCBIX 45 CN ry 1/997 45 CONN -00 
O NET LOADS *EXTERNAL SOURCE* 
MREST x CB BTCCBLX 76 CN 0 1/907 76 CONN .00 
MREST x CB CB006MHD 8 CN 0 1 /904 8 CONN .00 
O NET LOADS *EXTERNAL SOURCE* 
MREST~ xa CB CBOO6MHD 40 CN 0 1 /904% 40 CONN .00 
MREST~ XA CB CBO03MHD = 70 CN 0 1 902 70 CONN .00 
MRFST- XA CB CBOO2MHD =—-«67 CN 0 1 £901 67 CONN 00 
0 NET LOADS *EXTERNAL SOURCES 
“RSMHD xa CB CBO04MHD = 67 CN 0 1/906 67 CONN .00 
MRSMHD' XA cB CBOOS54HD 14 CN 9 1 7935 74 CONN 200 
MRSMHD XA CB CBOOIMHD 54 CN 0 1 7903 54 CONN 00 
0 NET LOADS *EXTERNAL SOURCE® 
MRSMHD- XA CB CBOOSMHD = 46 CN 0 1 906 46 CONN 200 
MRSMHD- x4 CB CBOO6MHD 13 CN 0 1 7904 13 CONN 00 
MRSMHD- XA CB CBOOIMHD =: CN 0 1 7903 18 CONN -00 
4RSMHD- xd CB CBOO3MHD =18 CN 0 1 £902 18 CONN 00 
MRSMHD- XA CB CBOO2ZMHD 6:18 CN 0 1 s901 18 CONN 200 
O NET LOADS *EXTERNAL SOURCE® 
MWOC K= XA CB CBOOSMHD 28 CN 0 1 905 28 CONN -00 
MWOCK = XA CB CBOO3MHD = «617 CN 0 1 902 17 CONN 200 
0 NET LOADS *EXTERNAL SOURCE® 
MWDCKA2- XA CB CBOOIMHD 6.39 CN 0 1 7903 39 CONN 00 
MWOCKA2- XA CB CBOO3MHD = 47 CN 0 1 992 47 CONN 200 
O NET LOADS *EXTERNAL SOURCE® 
MWOSEL- XA CB CBOOSMHD = 53 CN 0 1 /905 53 CONN 00 
MWOSEL- XA CB CROO6MHD =-:16 CN ry 1 /904 16 CONN .00 
MWOSEL- X4 CB C8003MHD 22 CN 0 1/902 22 CONN 200 
O NET LOADS *E€XTERNAL SOURCE® 
MWNOO/MHD X& = CB CBOO4MHD 35 CN 0 1/906 35 CONN .00 
MWDOO/MHD XA OC CBOOSMHD 31 CN 0 1 7905 31 CONN 00 
MWDOO/MHD XA CB CBOO6MHN Li CN 0 1 7904 11 CONN -00 
O NET LOADS *EXTERNAL SOURCES 
MWOOL/MHD XA CB CBO054HD 30 CN 0 = £905 30 CONN -00 
MWOOTZMHN XA CR CBOO6MHD = =:10 CN 0 1 7/904 10 CONN 200 
O NET LOADS *EXTERNAL SOURCE* 
MWOO2/4HN XA CB CBOOSMHN 29 CN 0 1 7905 29 CONN 200 
MWDO?/4HO KA = CB C BOO6MHD 9 CN r) 1 /904 9 CONN 200 
O NET LOADS *EXTERNAL SOURCE* 
MWOO3/MHD XA CB CBOOSMHD 32 CN 0 1  /905 32 CONN -00 
MWPO3/MHN XA CB CBOOEMHD 12 CN 0 1/904 12 CONN 200 
O NET LOADS *EXTERNAL SOURCE* 
NSCE ya CR CBOOAMHD = 45 CN 0 1 7906 45 CONN -00 
NSC xa CB CBUOLMHD = 16 CN ry 1 7/903 16 CONN -00 
O NET LOADS SEXTERNAL SOURCE* 
NSRB- x4 C8 CBIOGMHD = 43 CN ny 1 906 43 CONN 00 
NS88- XA CR CBOOIMHD = 15 CN 0 1 7993 15 CONN -00 
O NET LOADS *EXTERNAL SOURCE* 
NXSFESFEL] XA CR CBOO4MHND 38 CN 0 1/906 38 CONN -00 
NXSFSEL] XA CR CBQIO5MHD = -35 CN ry 1 905 35 CONN 200 
O NET LOADS *EXTERNAL SOURCE* 
NXSESEL2 XA CB CBOO44HD = 40 CN 0 1 £906 40 CONN -00 
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DIN CIRCUIT DEVICE PIN WIRE PIN CKT N+ PLOCK LOCATION WIRING WIRE 
SIGNATURE TYPE NAME NAME CODE FUNC FREQ. LOAD NUMBER NAME PIN COMMENT LENGTH 
NXSESEL2 XA ca CBO05MHD 37 CN is) 1 1905 37 CONN 200 
QO NET LOADS *EXTERNAL SOURCE*® 
NXSESEL3 xA cB CBO04MHD 37 CN (0) 1 1906 37 CONN »00 
NXSESEL3 XA cB CBOOSMHD 34 CN fe) 1 1905 34 CONN 00 
O NET LOADS *EXTERNAL SOURCE® 
NXSESEL4 XA cB CBOO04MHD 42 CN 0 1 1906 42 CONN 00 
NXSESEL&@ XA cB CBO05MHD 39 CN fe) 1 1905 39 CONN 209 
O NET LOADS *EXTERNAL SOURCE® 
NXSESEL5S XA cB CB004MHD 44 CN 0 1 1906 4% CONN 200 
NXSESELS XA cB CBO05MHD 40 CN fe) 1 4905 40 CONN 09 
‘ O NET LOADS *EXTERNAL SQURCE* 
NXSESEL6 XA cB CBO044HD 41 CN 0 i £906 4i CONN 203 
NXSESEL6 XA cA CBOOS5MHD 38 CN 0 1 1905 38 CONN 200 
O NET LOADS *EXTERNAL SOURCE* 
OFLIN/N- A cB CBOO06MHD 48 CN 0 1 4904 48 CONN 00 
NFL IN/D- KA cB CBO0024HD 73 CN 0 1 4991 73 CONN 200 
O NET LOADS *EXTERNAL SOURCE* 
NOCOMP/N- XA CB CBOO64HD 50 CN 0 1 1994 SC CONN 200 
DPCOMP/D- XA cB C800 3MHD 14 CN (0) 1 19)2 74 CONN 200 
O NET LOADS *EXTERNAL SQURCE* 
PARER x cB BTCCB1X 46 CN 0 1 1907 46 CONN 00 
O NET LOADS ¥*EXTERNAL SOURCE* 
PARERR- cB BTCCBOX 75 CN te) 1 1912 75 CONN 290 
PAREQR- cB BTCCB1X 47 CN (0) 1 /907 47 CONN 200 
QO NET LOADS *EXTERNAL SOURCE* 
PARFLG/Q XA cB CBOO1LMHD 58 CN i) 1 /903 58 CONN 200 
PARFLG/Q XA cB CBI03MHD 69 CN fe) 1 4902 69 CONN 09 
O NET LOADS *EXTERNAL SOURCE® 
PARFLG/Q- XA cB CB001 HD 57 CN (0) 1 1903 57 CONN 200 
DARFLG/Q- XA cB CBOO3MHC 68 CN ie) 1 1902 68 CONN 00 
O NET LOADS *EXTERNAL SOURCE*® 
PLR} XA cB CBO04MHO 19 CN 0 1 1906 19 CONN 00 
PLR} XA i;) CBO02MHD 13 CN fe) 1 7991 13 CONN Paeye) 
O NET LOADS *EXTERNAL SOURCE® 
PROGER/N- XA cB CBOO4MHD 73 CN fe) “1 1906 73 CONN 00 
PRAGEP/D- XA cB CBIO6MHD 45 CN oO 1 1994 45 CONN 200 
O NET LOADS *EXTERNAL SOURCE* 
PROGER/DA-XA ca CBI044HD 59 CN is) 1 1906 59 CONN 00 
PROGER/NDA-XA cB CBOO03MHD 56 CN (0) 1 1902 56 CONN 00 
O NET LOADS *EXTERNAL SOURCE* 
RBUFUL/Q- KA cB CRIOLMHD 38 CN ze) 1 1903 38 CINN 00 
QRBUFUL/Q- XA ca C B00 3MHD 46 CN (0) 1 7902 46 CGNN 209 
O NET LOADS *EXTERNAL SOURCE® 
RNATA XA cB CBOOS54HN 71 CN fe) 1 4905 71 CONN 09 
QOATA XA cB CBO01MHD 53 CN fo) 1 1933 53 CONN 200 
O NET LOADS *EXTERNAL SOURCE* 
RDATAP XA cA CBOO1MHN 60 CN (e) 1 4993 60 CONN 00 
RDATAD XA cB CBOO2MHD 69 CN te) 1 7901 69 CONN 200 
O NET LOADS *EXTERNAL SOURCE® 
ROCK - KA cB CBOO1MHD 24 CN fe) 1 1903 24 CONN 200 
ROCK~ XA cB CB80024HD 36 ¢ fe) i 7901 36 CONN 00 
O NET LOADS *EXTERNAL SNURCE® 
RDTOCONM xA cB CB0044HD 66 CN (0) 1 1906 66 CONN 09 
RoOrOCcc’ XA cB CBQO01MHD 51 CN fe) 1 1933 51 CONN 200 
RD1DCOM XA cB CBOO3MHD 61 CN 0 } 1992 61 CONN 200 
O NET LOADS *°XTERNAL SOURCE® 
RONIDCOM- XA cB CBOOLMHD 27 CN 0 1 1903 27 CONN 00 
ROTOC OM ¥A cB CBOO3MHN 29 CN fe) 1 4902 29 CONN 00 
@NIOCQM- xa ca C B00 28HD 42 CN i) 1 1901 42 CONN 220 
O NET LOADS EXTERNAL SOURCE® 
ROMPFELG/S KA cB CBO044HD 53 CN (+) 1 1906 53 CONN 00 
RDOPFLG/J XA cB C8003#HD 36 CN () 1 1902 36 CONN 00 
O NET LOADS *EXTERNAL SOURCE* 
READY x CB BTCCB3X 60 CN 0 1 4910 66 CONN 00 
READY x cB C8905MHD 10 CN ie) 1 4905 10 CONN 200 
O NET LOADS *EXTERNAL SOURCE® 
READYMHD xa CR CBOO54HD 69 CN (0) 1 4/905 69 CONN -00 
READYMYD XA cB CB00 3MHD 41 CN 0 1 1902 41 CONN 00 
REANYMHD XA cB CBOO0 24H 46 CN 0 1 1901 46 CCNN 00 
O NET LOADS #FXTERNAL SOURCE® 
QESET- cB BTCCBOX 31 CN () 1 491? 31 CONN 230 
RESET - CB BTCCB1X 48 CN fe) 1 7997 48 CONN 200 
O NET LOADS *EXTERNAL SOURCE® 
RESET A- x cB BYCCB3Xx 61 CN is) i #910 61 CONN 200 
QESETA- x cB BTCCB2x 51 CN te) 1 7998 51 CONN -00 
QESETA- x cB BTCCB1Xx 49 CN ie) 1 4907 49 CONN «00 
O NET LOANS *EXTERNAL SQUECE* 
RENUTOO- x CB BICC B2x 52 CN 0 1 4908 52 CONN 00 
RENQUTOO~ x cB BICCBIX 50 CN fe) 1 7997 50 CONN 200 
RFOUTOO- x cB CROO4MHD 8 CN 0 1 1906 8 CONN 09 
REQUTOO- x cB CBOO68HD 3 CN (0) 1 1/904 3 CONN 0) 
O NET LOADS *FXTERNAL SOURCE 
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PIN CIRCUIT DEVICE PIN WIRE PIN cKT Ne BLOCK LOCATION WIRING WIRE 
SIGNATURE TYPE NAME NAME CODE FUNC FREQ. LOAO NUMBER NAME PIN COMMENT LENGTH 
RFOUTII- x cB BYCCB2x 53 CN 0 1 4938 53 CONN 200 
REOUTOL- x cB BYCCB1Xx 51 CN (0) 1 7907 51 CONN 200 
RFOUTOI- x cB CA004MHD 1 CN ) 1 7906 11 CONN 200 
RFQUTOL- x cB CB006SHD 4 CN 0 1 1904 4 CONN 200 
O NET LOADS *EXTERNAL SOURCE® 
RFQUTO2—- x cB BTCCB2x 54 CN 0 1 4908 54 CONN 200 
RENUTO2- x cB BTCCBIX 52 CN 0 1 1907 52 CONN 200 
RFCUTO2—- x cB CB004MHD 16 CN 0 1 1906 16 CONN 200 
REQUTO2—- x ca CBOO6MHD 7 CN (0) 1 1904 7 CONN 200 
O NET LOADS *EXTERNAL SOURCE* 
RFQUTO3- x ca BYCCB2x 55 CN 0 1 4/908 55 CONN 200 
REQUTO3- x cB BTCCBIX 53 CN 0 1 1907 53 CONN 00 
RFOUTO3- x cB CBO0O04MHD 14 CN 0 1 1906 14 CONN 200 
RFQUTO3- x cB CBO06MHD 5 CN 0 1 1904 5 CONN 200 
O NET LOADS *EXTERNAL SOURCE* 
RENUTO4~ x CB BTCCB2x 56 CN (0) 1 4908 56 CONN «00 
2FOUTO4— x cB BYCCB1X 54 CN ce} 1 1907 54 CONN 200 
RFOUTO4—- x cB C8004MHD 5 CN fe) 1 1906 5 CONN 00 
RFQUTO4- x cB CBOOS5MHD 6 CN ie) 1 4/905 6 CONN 200 
O NET LOADS *EXTERNAL SOURCE* 
RFOUTOS— x cB BTCCB2Xx 57 CN (0) 1 4908 57 CONN 200 
RFOUTOS- x cB BTCCBIX 55 CN (+) : 4907 55 CONN 200 
REOUTOS- x cB CBOO4MHD 10 CN 0 1 4906 10 CONN «00 
RFOUTOS- x cB C8005 "HD 9 CN 0 1 7905 9 CONN 200 
O NET LOADS *EXTERNAL SOURCE® 
RFOUTO6- x cB BYCCB2K 58 CN 0 1 4908 58 CONN 200 
RFOUTO6- x cB BICCBIX 56 CN 0 1 /9T 56 CONN «00 
REQUTO6- x cB CB0044HD 4 CN °) 1 4/906 4 CONN 200 
REQUT 06- x cB CBOO5MHD 5 CN ) 1 4905 «(5 CONN 200 
O NET LOADS *EXTERNAL SOURCE* 
RFECUTOT- x cB BTCCB2x 59 CN 0) 1 7908 59 CONN 200 
REQUTOT- x CB BTCCB1X 57 CN 0 1 4907 57 CONN «00 
QFOUTOT- x cB CBIO54HD 13 CN 0 1 4905 13 CONN 200 
RFOUTOT- x cB CBOO1 MHD 6 CN 0 1 1903 6 CONN 200 
O NET LOADS *EXTERNAL SOURCE* 
RFOUTOS~ x cB BTCCB2x 60 CN 0 /908 60 CONN 200 
QRFOUTOSB- x cs BTCCB1X 58 CN 0 1 4907 58 CONN 200 
QRFCUT O8- x CB CBOO5MHD 14 CN 0 1 4905 14 CONN 200 
O NET LOADS *EXTERNAL SOURCE* 
RFQUTOS- x cB BICC82x 61 CN fe) 1 4908 61 CONN 200 
REQUTO9- x CB BTCCBIX 59 CN ) 1 1907 59 CONN 200 
SFOUTO9- x cB CBOO54HD 4 CN 0) 1 1905 4 CONN 00 
O NET LOADS *EXTERNAL SOURCE® 
REQUT1O- x cB BTCCB2Xx 62 CN 0] 1 1908 62 CONN 00 
RFOUTIO- x cB BTCCB1Xx 60 CN 0 1 907 60 CONN 200 
RENUT10- x CB CB905HO 15 CN 9 1 7905 15 CONN 200 
O NET LOADS *EXTERNAL SOURCE* 
RENUTII- x cB BTCCB2Xx 63 CN 0) 1 1908 63 CONN 200 
REOUTII- x cB BTCCBIX 61 CN 0 1 1907 61 CONN 00 
RFOUTEI- x cs CB005MHD 8 CN ft) 1 7905 8 CONN 200 
QO NET LOADS *EXTERNAL SOURCE® 
RFOUTI2- x cB BICCB2x 64 CN 0 1 4/908 64 CONN «00 
RENUT12- x cB BTCCBIX 62 CN (0) 1 4907 62 CONN 200 
REQUTL2- x cB CBOOSMHD 12 CN 0 1 4905 12 CONN «00 
O NET LOADS *EXTERNAL SOURCE 
RFOUT1 3- x cB 8TCCB2Xx 65 CN fe) 1 7908 65 CONN 00 
RENUT13~— x cB ATCCB1X 63 CN () 1 1907 63 CONN 200 
RFCUT13- x cB CBOOSMHD 7 CN te) 1 1905 7 CONN 00 
O NET LOADS *EXTERNAL SOURCE* 
RENUT 1L4— x cB BTCCB2x 66 CN 0 1 /908 66 CONN 200 
RFEQUTI4—- x cB BICCBLX 64 CN ) 1 1907 64 CONN 00 
REQUT14— x cB CBOOS5SMHD 3 CN fe) 1 4905 3 CONN 200 
O NET LOADS *EXTERNAL SOURCE® 
RENUTLS- xX cB BYCCR2X 67 CN 0 1 1908 67 CONN 200 
@ENUTIS— x cA BTCCBIX 65 CN 0 1 1997 65 CONN «00 
RFEQUTI5— x cB CBOO5SMHD 16 CN 0 1 7905 16 CONN 200 
O NET LOADS *EXTERNAL SOURCE® 
REF AND] x cB @TCCB3X 62 CN 0 1 4910 62 CONN 200 
REP ANDI x cB BYCCBIX 66 CN ct) 1 4907 66 CONN 200 
O NET LOADS *EXTERNAL SOURCE* 
REWANN? x cB BTCCB 3X 64 CN 0 1 1910 64 CONN «00 
RFWAND) x cB BTCCBix 68 CN ce) 1 4907 68 CONN 200 
O NET LOADS *EXTERNAL SOURCE* 
RF&EN x cB BICCB3x 65 CN 0 1 4910 65 CONN 200 
RFGEN x cB CB003MHD 3 CN 0 1 1902 3 CONN 200 
O NET LOADS *EXTERNAL SOURCE* 
RG/O XA a) C8001 MHD 56 CN te) 1 1903 56 CONN 200 
RG/0 XA cB CBO002MHD 64 CN te) 1 1901 64 CONN 290 
G NET LOADS *EXTERNAL SOURCE* 
RG/0- XA cs CBOO1MHD 55 CN ie) 1 7903 55 CONN «00 
onsa- xa cB CB8002MHD 62 CN ) 1 4991 63 CONN 290 
O NET LOADS *EXTERNAL SOURCE® 
RTS/2/W XA cB CROO3MHD 48 CN fe) 1 4902 48 CONN «00 
QRTS/ RIA XA cB CBI02MHOD 51 CN fe] 1 7901 51 CONN 290 
O NET LOADS *EXTERNAL SOURCE* 
RYSWPI/D XA cB €8003MHD 37 CN 0 1 1902 37 CONN 200 
PySwe/) xA ca CBO02MHO 45 CN 9) 1 7901 45 CONN 200 
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PIN CIRCUIT DEVICE PIN WIRE PIN CKT Ne BLOCK LOCATION WIRING WIRE 
SIGNATURE TYPE NAME NAME CODE FUNC FREQ. LOAD NUMBER NAME PIN COMMENT LENGTH 

O NET LOADS *EXTERNAL SQURCE* 

RYSWR/G- XA CB CBOO3MHD = 65 CN 0 1 6/902 65 CONN -09 

RYSWR/O- XA CB CBOO2MHD 65 CN 0 1/901 65 CONN 200 
O NET LOADS *EXTERNAL SNURCE* 

SCLOCK x CB BTCCBIX 69 CN 0 1 /907 69 CONN 200 

SCLOCK x CB CB002MHD 11 CN 0 1 7901 11 CONN -00 
O NET LOADS *EXTERNAL SOURCE* 

SC4/0- x CB BTCCB3Xx 66 CN 0 1 /910 66 CONN -00 

$C4/0- x CB BTCCB1X 70 CN ) 1  /907 70 CONN -09 
O NET LOANS *EXTERNAL SOURCE* 

SC4, 5- x CB BTCCB3X 67 CN i) 1 £910 67 CONN -00 

SC4.5- x CB BTCCB2X 68 CN 0 1 £908 68 CONN 209 
O NET LGADS *EXTERNAL SOURCE* 

$C5/0 x CB BTCCB3X 68 CN 0 1 /910 68 CONN -00 

SC5/0 x CB BTCC82x 69 CN 0 1 7/908 69 CONN 200 
O NET LOADS *EXTERNAL SOURCE* 

$C5/0- x CB BTCCB3X 63 CN ) 1  =/910 63 CONN -00 

SC5/9- x CB BTCCBLXx 67 CN ) 1 £907 67 CONN -00 
O NET LOADS *EXTERNAL SOURCE® 

SHI5 x4 CB CBOOSMHD 51 CN 0 1 7/905 51 CONN 209 

SH15 XA CB CBOOIMHD =. 21 CN 0 1/993 21 CONN -0) 
O NET LOADS *EXTERNAL SOURCE® 

SIGSTA/Q- XA CB CB004MHD = §2 CN 0 1 7996 52 CONN -00 

SIGSTA/Q- XA CB CBOO1MHD 30 CN 0 1 £903 30 CONN 200 
O NET LOADS *EXTERNAL SOURCE® 

SIGSTAR/QO X& = CB CBOO4MHD = 60 CN 0 1 /906 60 CONN +00 

SIGSTAR/QO XA CB CBOOIMHD 45 CN 0 1 =/903 45 CONN 200 

SIGSTAA/Q XA CB CBOO3MHD = 57 CN 0 1 7902 57 CONN 209 
O NET LOADS *EXTERNAL SOURCE* 

SIGSTAI/Q XA CB CBOO4MHD 61 CN ny 1  =/906 61 CONN 200 

SIGSTAI1/Q XA CB CBOO2MHN 86559 CN my) ? £901 59 CONN 200 
O NET LOADS *EXTERNAL SNURCE* 

SKOPFLS/J3 XA CB CBOO4MHD = 668 CN 0 1 /906 68 CONN -00 

SKOPFLG/J XA CB CBOO3MHD 66 CN 0 1 1902 66 CONN 200 
O NET LOADS *EXTERNAL SOURCE* 

SKOPFLS/K XA CB CROO3MHD = 67 CN re) 1 4902 67 CONN 200 

SKOPFLG/K XA CB CBOO2MHD 66 CN 0 1 /901 66 CONN 200 
O NET LOADS *EXTERNAL SOUPCE* 

SKOPFLG/O XA CB CBOO3MHD 51 CN 0 1 7902 51 CONN -00 

SKOPFLS/Q XA CB CBOO2MHD 54 CN ) 1 901 54 CONN -00 
O NET LOADS *EXTERNAL SOURCES 

SKOPFLG/QO-xXA CB CBI03MHD = 43 CN 0 1 = 902 43 CONN 200 

SKOPFLG/Q-XA = £B CBO002MHD 48 CN ) 1 7901 48 CONN -00 
O NET LOADS *EXTERNAL SOURCE® 

SK1/0- XA CB CBOOIMHD 25 CN 0 1 £903 25 CONN -09 

SKI/0- XA CB CBOO2MHD 6.38 CN 0 1 7901 38 CONN 200 
0 NET LOADS *FXTERNAL SNURCE® 

SK2/9 XA CB CB004MHD 56 CN 0 1 £906 56 CONN 200 

SK2/J XA CB CBOO2MHD 56 CN 0 1 £901 56 CONN 200 
O NET LOADS *EXTERNAL SOURCE* 

SK2/K xA CB CBOO4MHD = 451 CN 0 1/906 51 CONN 200 

SK2/K XA CB CBOO3MHD 27 CN fe) 1/902 27 CONN -00 

SK2/K XA CB CBOO2MHD 40 CN 0 : 1 £901 40 CONN .00 
O NET LOADS *EXTERNAL SOURCE* 

SK2/0- XA CB CBO04MHD = 50 CN n) 1-906 50 CONN -00 

SK2/0- XA CB CBOOIMHD = 26 CN 0 1 = 903 26 CONN .00 

SK2/Q- XA CB CBOO2MHD 39 CN 0 1  /901 39 CONN 200 
O NET LOADS *EXTERNAL SOURCES 

SRO/J x4 CB CBO06MHD 33 CN 0 1  /904 33 CONN 200 

SRO/J XA CB CROO3MHD = 4&0 CN 0 1 = £992 40 CONN 20) 
O NET LOADS *EXTERNAL SOURCE* 

SRO/K XA CB CBOOLMHD =. 32 CN 0 2 993 32 CONN .00 

SRO/K XA CB CBOO3MHD =. 334 CN h) 1  /992 34 CONN -00 
O NET LOADS *EXTERNAL SOURCE* 

SRisg XA CB CRIO3MHD =. 32 CN ry) 1  =/992 32 CONN -00 

SRI/J XA CB CBOO2MHD = 4&4 CN 0 1  /901 44 CONN 200 
O NET LOADS *EXTERNAL SOURCES 

SR1/O XA CB CBIOLMHD = 65 CN 0 L = /9)3 65 CONN Pee) 

SRIs/O XA CB CBIO3M4D = 63 CN 0 1 992 63 CNN -09 

SR1/0 XA CB CRIO2MHD = 61 CN 0 1  /994 62 CONN -00 
O NET LOADS *EXTERNAL SOURCES 

SQ1/Q- XA CB CBOOSMHD 67 CN Q 1  /905 67 CONN -00 

SR1/0- XA CB CB902MHD) 43 CN 0 1 £901 43 CONN -00 
O NET LOANS *EXTERNAL SQURCE® 

STATRUSY xX CA BTCCB3X 70 CN 0 1 £910 70 CONN -00 

STATBUSY xX CB BTCCB2Xx 71 CN 0 1 7908 71 CONN -09 

STATRUSY x CB CBOOSMHD 11 CN 0 1 £905 11 CONN -00 

STATRUSY x CB CR)02MHD 6 CN 0 } 991 6 CONN 220 
O NET LOANS *EXTERNAL SOURCE* 

STATRUSY- xA CB CPOO3MHD =_-.28 CN ry) 1 £902 28 CONN -00 

STATRUSY- x4 CB CROOZMHD = 41 CN 0 1/901 41 CONN -00 
O NET LOADS *EXTERNAL SNURCE* 
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PIN CIRCUIT DEVICE PIN WIRE PIN CKT N+ ‘BLOCK LOCATION WIRING WIRE 
SIGNATURE TYPE NAME NAME COOE FUNC FREQ. LOAD NUMBER NAME PIN COMMENT LENGTH 

STATEN- x cB BICCB3Xx 71 CN 0 1 /910 71 CONN 200 

STATEN- x cB BICCB1Xx 71 CN 0 1 4997 TI CONN 200 

STATEN- x cB CBO06HD 6 CN i) 1 1904 6 CONN 200 
O NET LOADS *EXTERNAL SOURCE® 

STATRICK= XA cA CROO6MHD 49 CN 0 1 1904 49 CONN 200 

STAT2ICK- XA cB CBOO2HO 74 CN 0 1 4901 74% CONN «00 
O NET LOADS *EXTERNAL SOURCE®* 

STATR3CK=- XA cB CBOO6HD 25 CN 0 1 190% 25 CONN 200 

STATR3CK- XA cB CBOO2MHD 32 CN 0 1 7901 32 CONN 200 
O NET LOAOS *EXTERNAL SOURCE® 

STATSEL- XA cB CBOO5#HD 52 CN 0 1 1905 52 CONN 200 

STATSEL- XA cB CBOO6MHD 15 CN t?) 1 1904 15 CONN 200 
O NET LOAOS *EXTERNAL SOURCE* 

STATO4—- XA cB CBO05SHN 55 CN 0 1 1905 55 CONN 200 

STA&TO4— XA cB CBO006MHD 18 CN 0 1 1904 18 CONN 200 
O NET LOADS *EXTERNAL SOURCE® 

STATOS-—- XA cB CBOOSMHD 54 CN 0 1 4905 54 CONN 200 

STATo5- XA cB CBOO6MHD 17 CN ie) 1 1904 17 CONN 200 
O NET LOADS *EXTERNAL SOURCE® 

STATO6- XA cB CBOOSMHD 57 CN 0 1 4905 57 CONN 00 

STAaTO6- XA cB CBO06MHD 20 CN 0 1 1904 20 CONN «00 
O NET LOADS *EXTERNAL SOURCE® 

STATOT- xA cB CBOO54HD 56 CN 0 1 1/905 56 CONN 200 

STATOT- XA cB CBOO6MHD 19 CN 0 1 1904 19 CONN 200 
O NET LOADS *EXTERNAL SOURCE* 

STATOSB- XA cB CBOOS5*4HD 59 CN 0 1 4905 59 CONN 200 

STATOB- XA CB CBOO6MHD 22 CN 0 1 1904 22 CONN «00 
O NET LOADS *EXTERNAL SOURCE® 

STAT10- XA CB CBOOSMHD 61 CN 0 1 /905 61 CONN 200 

STATIO- XA cB C8006¥4HD 24 CN 0 1 1904 24 CONN 200 
O NET LOADS *EXTERNAL SOURCE® 

STATII- XA cB CBOO54HD 60 CN 0 1 4905 60 CONN 200 

STATII- XA cB CROO6MHD 23 CN 0 1 1904 23 CONN 200 
O NET LOADS *EXTERNAL SOURCE* 

STAT12- XA cB CBOOSMHD 63 CN 0 1 1905 63 CONN 200 

STaTi2- XA cB CBO002MHD 29 CN 0 1 7901 29 CONN 00 
O NET LOADS *EXTERNAL SOURCE* 

STaTi3—- xa CB CBOOSMHD 62 CN 0 1 4905 62 CONN «00 

STAT13—~ Xa cB €B8002MHD 28 CN i?) 1 4901 28 CONN 200 
O NET LOADS *EXTERNAL SOURCE®* 

STAT14—- XA CB CBOOSMHD 65 CN 0 1 1905 65 CONN «00 

STAT14— XA cB CBOO2MHD 31 CN a) 1 7991 31 CONN. «00 
O NET LOADS *EXTERNAL SOURCE® 

STAT1L5- XA CB CBOOSMHD 64% CN 0 1 4905 64 CONN -00 

STAT15- XA CB CBOO2MHD 30 CN 0 1 7901 30 CONN «00 
O NET LOADS *EXTERNAL SOURCE® 

STi/s xa cB CBOO6MHD 37 CN 0 1 1904 37 CONN 00 

STi/sJ RA c8 CBOO24HD 58 CN fe] 1 /901 58 CONN +00 
O NET LOADS *EXTERNAL SOURCE? 

STl/J- XA cB CBOO6MHD 30 CN it] 1 4904 30 CONN Pale) 

STI/JS- XA cB CBOO24HD 37 CN 0 1 /901 37 CONN 200 
O NET LOADS *EXTERNAL SOURCE® 

Swi/9Q XA cB C890 1MHD 42 CN i?) 1 1903 42 CONN 200 

Sw1/0 XA cB CB9034HD 52 CN ce] 1 4902 52 CONN 200 
O NET LOADS *EXTERNAL SOURCE® 

Sw2 XA cB C BO05MHD 50 CN 0 1 4905 50 CONN 200 

Sw? XA cB CBOO3MHD 21 CN 0 1 7902 21 CONN 00 
O NET LOADS *EXTERNAL SOURCE® 

Sw2/0- xa cB C8001 4HD 31 CN 0 1 /903 31 CONN 200 

Sw2/0- XA CR C BOO 34HD 33 CN 0 1902 33 CONN 200 
O NET LOADS *EXTERNAL SOURCE® 

SYCKMHY xa CB CBO04MHD 18 CN 0 1 4906 18 CONN «00 

SYCK MHD xb cB CBOO1MHD 9 CN 0 1 4903 9 CONN 200 

SYCKMHN XA CB CB003MHO 10 CN 0 1 4902 10 CONN 00 

SYCKMHN XA cB CBO00 24H) 12 CN 0 1 4901 12 CONN «00 
O NET LOADS *EXTERNAL SOURCE® 

SYCKMHN- XA (a) CBO04MHD 74 CN 0 1 4906 74 CONN 200 

SYCKMHD~- XA cB CROO6MHD 14 CN 0 1 4/904 14 CONN 2-00 

SYCKMHD- XA cé CBOO1MHD 19 CN 0 1 4903 19 CONN «00 

SYCKMHD- xh CR CROO3MHD 19 CN ce) 1 4902 19 CONN «00 

SYCKMHY- XA ce C B00 2MHD 19 CN fe) 1 7901 19 CONN 00 
O NET LOADS *EXTERNAL SOURCE* 

SYCKMHOS XA ce CBOO 44H) 47 CN 0 1906 47 CONN 200 

SYCK MHI KA cB CROO3M4HD 20 CN 0 1902 20 CONN -00 

SYCK MHD] xa cA CROO2MHD 20 CN 0) 1 1901 20 CONN 200 
O NET LOANS ®EXTERNAL SOURCE® 

SYCL- x cR BITCCR3x 72 CN Go 1 7910 T2 CONN «00 

syet- x CB BYCCR2XK 72 CN ie) 1 4908 72 CONN «00 

SYCL- x cb BTCCBIX 73 CN 0 1 7907 73 CONN «00 
O NET LOADS ®EXTERNAL SOQURCE® 

SYNC LK xa CBR C BQO4MHN 63 CN 0 1 1906 63 CONN 200 

SYNCLK XA cB CBOG54HD 70 CN 0 1 4905 70 CONN 200 

SYNTLK XA cB CROOI1MHD 48 CN ie) 1 4903 48 CONN 00 
O NFT LOADS *EXTERNAL SOURCE® 
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PIN CiRrcult DEVICE PIN WIRE PIN CKT Ne PLOCK LOCATION WIRING a IRE 
STGNATURE TYPE NAME NAME COOE FUNC FREQ. LOAD NUMRER WAME PIN COMMENT LENGTH 
SYNR/Q- xa cB CB0014HD 40 CN 0 1 7903 40 CONN 200 
SYNR/Q- XA c8 C8002"HD 52 CN ie) 1 7901 52 CONN 200 
O NET LOADS *EXTERNAL SOURCE 
TERM~ XA cB CBO06MHD 34 CN 0 1 1904 34 CONN 90 
TERM- XA cB CBI03MHD 42 CN 0 1 1902 42 C3INN 209 
TERM KA c8 CBO02MHD 47 CN ie) i 4901 47 CONN 200 
O NET LOADS *EXTERNAL SOURCE* 
TWOSC x ca BICCB3x 73 CN ie) 1 /910 73 CONN 00 
TWOSC x cB C8001 HD 3 CN i?) 1 903 3 CONN 209 
O NET LOADS #EXTERNAL SOURCE*® 
UNSKFSETENKA cB CB004"HD 54 CN 0 1 1906 54 CONN «00 
UNSKFSETENKA cB CROO3MHD 50 CN 0 1 902 50 CONN 00 
UNSKESETENKA cB €ROO2MHD $3 CN 9 i 4901 53 CONN «00 
O NET LOADS *EXTERNAL SOURCE® 
UPHN/O KA c8 C890 LMHD 37 CN 0 1 4993 37 CONN Puele) 
UPHDsQ XA ca CBOO2MHD 50 CN ce) 1 7901 50 CONN 200 
O NET LOADS *EXTERNAL SOURCE* 
wC=0/0 XA cB €B0054HD 66 CN Qo 1 7995 66 CONN 200 
wo=0/0 xA cB C BOO06MHD 31 CN ie) 1 1904 31 CONN 200 
wO=0/0 XA cB CB003MHD 26 CN 0 1 4902 26 CONN 200 
O NET LAADS *EXTERNAL SOURCE* 
WCHK /Q- XA ce CB003MHD 45 CN 0 1 1902 45 CONN 200 
wWOHK/0- KA c8 CBO00 24HOD 49 CN 0 1 4901 49 CONN 00 
O NET LOADS *EXTERNAL SOURCE® 
WONT K XA cB CB0018HD 59 CN ie) 1 7903 59 CONN 200 
WONC K XA cB CBJ0 2MHOD 68 CN 0 1 /901 68 CONN 200 
O NET LOADS *EXTERNAL SOURCE* 
WG/Q A cB CBI01MHD 61 CN 0 1 1993 61 CONN 00 
WG/Q XA cB CBO002MHD 70 CN 0 1 7901 70 CONN 00 
O NET LOADS *EXTERNAL SOURCE*® 
WLKOUT/O XA cB CBOO04MHD 49 CN 0 1 7906 49 CONN 2090 
WEKOUT/Q XA cB CBOOSMHD 49 CN 0 1 7905 49 CONN 00 
O NET LOADS #EXTERNAL SOURCE® 
WLKTON/O- XA cB CB004MHD 70 CN 0 1 906 70 CONN 200 
WLETON/D- XA cB CB0068H0 41 CN ce] 1 1904 41 CONN Pre] 
QO NET LOADS *EXTERNAL SOURCE® 
WOMKDR/O- XA cB C8I01MHD 23 CN 0 1 4903 23 CONN 20) 
WOMKOR/O- XA cB8 CBO03™MHO 25 CN Qo 1 4902 25 CONN 290 
O NET LOADS *EXTERNAL SOURCE*® 
WOMKSR xa cB CBI01MHO 22 CN 0 1 4903 22 CONN 200 
WOMK SR KA cB CBO03MHD 24 CN 0 1 4902 24 CINN 209 
O NET LOADS *EXTERNAL SOURCE® 
wes A cB CROO6MHD 38 CN 0 1 994 38 CONN «09 
WPS XA cB C8IOZ2MHD 60 CN ie) 1 7°01 60 CONN 200 
; O NET LOADS *EXTERNAL SOURCES 
WRIDCOM XA cB CBOO4MHD 62 CN 0] 1 1906 62 CONN 200 
wRTOCO™ XA cB C8003MHD 60 CN ie) 1 4902 60 CONN 00 
O NET LOANS *EXTERNAL SOURCE* 
WRTOPFLG/QXA CB CBO04MHO 57 CN 0 1 4906 57 CONN 00 
WRIMPFLG/OKA cB CBO06MHD 35 CN 0 1 4904 35 CONN 00 
WRINPFELG/QXA c8 CBO03MHD 53 CN 0 1 7902 53 CONN 200 
O NET LOADS *EXTERNAL SQURCE®* 
TERO16 x CR BYCCB2X 73 CN ie) 1 4908 73 CONN 09 
O NET LOADS *EXTERNAL SOURCE* 
TEROB x cB BTCCB2x 74 CN te) 1 4908 174 CONN 00 
ZERCA x C8 CROO4MHD 7 CN 0 1 /906 7 CONN 09 
ZERN8 x C8 CBI01MHD 5 CN ie) 1 4903 65 CONN 00 
ZERCB x ca CB903MHD 6 CN ie) 1 7902 6 CONN 00 
O NET LOADS *EXTERNAL SOURCES 
BL/44STCNAL C8 C ROO4MHO 39 CN ie} /906 39 CONN 200 
3IL/44S TGNAL cB CBU05"HD 36 CN 0 1 1905 36 CONN -0)9 
3BL/44STGNAL cB CROO1MHO 68 CN 10) 1 902 68 CONN «00 
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LOCATION 7901 CIRCUIT TYPE CB BLOCK 1 GATE 
1 CONN ! 2 CONN | 3 MPRE SET- CBOO2MHD CONN 
4 MRDOB X  CBOO2MHD CONN ! 5 BuUSY- x C8002"HD CONN ] 6 STATBUSY x CBOO2MHO CONN 
7 MRDIO x CB8002MHD CONN 1 8 ati X  CBOO2MHD CONN ] 9 MRDIO x CBOO02MHD CONN 
19 OEVBSY/Q XA CB002MHD CONN { 12 SCLOCK x CBOO02MHD CONN { 12 SYCKMHD XA CB8002"HD CONN 
13 PLRI XA CB8002MHD CONN 1 14 INDEXM xa CBOO2MHO CONN { 15 BUSY/DB2- XA CBOO2MHO CONN 
16 CYLADT XA CB002MHD = =6CONN t 17 BTCLR XA  CBOO2MHD CONN 1 18 MRS MHO- XA CB8002MHD CONN 
19 SYCKMHD- XA  CBOO2MHD CONN ft 20 SYCKMHDJ XA  CBOO2MHD CONN t 21 CYLAD3 XA  CBOO2MHD CONN 
22 CYLAD2 XA  CBOO2MHD CONN | 23 CYLAD1L x&  CBOO2MHD CONN 1 24 CYLADO XA CBOO2MHD = CONN 
25 CYLAD6 XA CBOO2MHD CONN ! 26 CYLAOS XA  CBOO2MHD CONN { 27 CYLAD4 XA CB002MHD 8 8=—s CONN 
28 STAT13-— XA  CBOO2MHD CONN 1 29 STAT12- XA CB002MHO CONN 1 30 STATIS- XA CBOO2MHD = CONN 
31 STATI4— XA CBO002MH)D CONN { 32 STATR3CK= X&  CBOO2MHD CONN 1 33 ENDISC/Q- XA CBOO2MHO CONN 
34 CHLTKN/Q- XA  CBOO2MHD CONN | 35 BUSY/Q- XA CB002MHD CONN 1 36 ROCK- XA CB8002MHO 8 8—- CONN 
37 STL/J- XA C8002MHD CONN | 38 SK1/Q- XA CBO002MHD CONN { 39 $K2/Q- XA CB8002MHD 8 8©=— CONN 
40 SK2/K XA CBOO2MHD CONN { 41 STATBUSY- XA CBOO2MHO CONN 1 42 RDIDCOM- XA CBOO2MHO = CONN 
43 SR1/Q- XA  CBO02MHO CONN { 44 SRI/J XA  CBOO2MHD CONN { 45 RYSWR/Q xa CBO00ZMHD CONN 
46 READYMHD XA CBOO2MHD = =CONN { 47 TERM XA  CBOO02MHD CONN | 48 SKOPFLG/Q-xA CBOO2MHD CONN 
49 WO4K/Q— XA  CBOO2MHD CONN { 50 UPHD/Q XA  CBOO2MHD CONN } 51 RTS/R/W OX CB8002MHD 8 86CONN 
52 SYNR/Q- XA CBOO2MHD CONN { 53 UNSKFSETENXA CBOO2MHD CONN | 54¢ SKOPFLG/O XA CBO002MHD = CONN 
55 LAIL XA  CBOO2MHD CONN 1 56 SK2/3 XA CBOO2MHD CONN ! 57 BUSY/D- = XA CBeo02mHO 8 8=6CONN 
58 STI/J XA CBO02MHD CONN { 59 SIGSTA1/Q XA  CBOO2MHO CONN | 60 WPS XA CBOOZMHD CONN 
61 $R1/Q XA CBOO02MHD CONN { 62 BUFFUL/Q XA C8002 "HO CONN | 63 RG/Q- XA CB002nHO CONN 
64 RG/Q XA C8002 MHD CONN 1 65 RYSWR/Q— XA CB002MHD CONN | 66 SKOPFLG/K XA C8002 "HO CONN 
67 MREST- XA CBOO02MHD CONN ( 68 WONC K XA C8002 "HO CONN { 69 ROATAP XA CBOO2MHD CONN 
70 wG/Q XA CB002 MHD CONN 1! 71 EGDY/Q- XA CB002MHD CONN 1 72 MC xa C8002 MHD CONN 
73 OFLIN/D- XA CBO02MHD CONN | 74 STATPICK= XA CBOO2MHD CONN | 75 ENDISC/D- XA CBO0O2MHD CONN 
76 ATI2 x CBOO2MHD CONN { 77 CONN | 78 CONN 
719 CONN 1 80 CONN ! 
LOCATION /902 CIRCUIT TYPE CB BLOCK 1 GATE 
1 CONN 2 CONN ! 3 REGEN x  CBOO3MHO CONN 
4 DECOUNT~ xX C8003MHD CONN | 5 LIST4 x CB003MHD CONN | 6 ZEROS x CBOO3MHD 8 §=6CONN 
7 ACK- x CB003MHD CONN H 8 LISTEN- X €B8003"HD CONN | 9 avi2 x CBO003MHD- CONN 
10 SYCKMHD XA CBO03MHD CONN { 1 BUSY/DB2- XA CB003MHD CONN 1 12 CHAIN XA CBOO3MHD CONN 
13 CHAIN- XA CBOO3MHO CONN 1 14 comm 1- XA  CBOO3"HD CONN 1 15 CRCCLR- XA CBOO3MHD CONN 
16 CRCCK- XA CBOO3MHD CONN i o47 MWOCK = XA CBOO3MHD 8 =©CONN 1 18 MR SMHD- xA C8003"H0 CONN 
19 SYCKMHD- KA  CBOO3MHO CONN [ 20 SYCKMHDJ XA  CBOO3MHD CONN ( 2 Sw2 XA CBO003MHD CONN 
22 MWOSEL- XA  CBOO3MHD CONN { 23 DATRER/Q- XA CBOO3MHD CONN 1 24 WOMKSR xa CBO0O3MHD 8 CONN 
25 WOMKDR/Q- XA  CBOO3MHD CONN 1 26 we=0/9 XA  CBOO3MHD CONN 1 27 SK2/K xA  CBOO3"HO 8 CONN 
28 STATBUSY- XA  CBOO3MHD CONN ! 29 RDIDCOM- XA CBO003MHD CONN 1 30 IDREAD/Q- XA CBOO3MHD 86 CONN 
31 ORSTARTBL XA CBOO3MHD CONN | 32 SRI/S XA  CBOO3MHD CONN { 33 SW2/Q- XA CBOO3MHD CONN 
34 SRO/K XA  CB003MHD CONN 1 35 comPpoPp- XA CBO003MHO CONN 1 36 ROOPFLG/J X& CBOO3MHO CONN 
37 RYSWR/Q XA CBOO3MHD = CONN { 38 TDCHKSR/Q-xXA CBOO3MHO CONN { 39 TOCHKSR/Q X& 8 CBOO3MHD ) 8=©6>CONN 
40. SPO/J XA  C8003MHD CONN t 41 READYMHD XA CB003MHD CONN 1 42 TERM x’ CBOO3MHD CONN 
43 SKOPFLG/Q-xXA CBOO3MHD = =C NN | 44 BCCRY XA CBOO3MHD = =CONN 1 45 WCHK/Q- = XA C8003"HD 8 86>CONN 
46 RAUFUL/Q- XA CBOO3MHD CONN | 47 MMDCKA2- XA CBO03MHD CONN | 48 RTS/R/ XA CBO003MHD CONN 
49 TDWORD/Q XA  CBOO3MHD CONN t 50 UNSKFSETENXA CBOO3MHD CONN { 51 SKOPFLG/Q XA CBOO3MHD CONN 
52 SwWi/9O XA CBO03MHD CONN { 53 WRTOPFLG/QXA  CBOO3MHD CONN 1 54 COMERR/Q XA CBOO3NHD = CONN 
55 DROMHD/Q XA  CBOO3MHD CONN 1 56 PROGER/DA-XA CBOO3MHD 8 CONN | 57 SIGSTAB/O XA CBO03MHD 8 8=CONN 
58 BCCRY- XA CBOO3MHD CONN ! 59 oOwo XA  CBOO03MHD CONN | 60 WRIDCOM XA CB8003MHD CONN 
61 RDIDCOM XA CBOO3MHO CONN | 62 CHLTKN/D- XA  CBOO3MHD CONN 1 63 $R1/Q XA CBOO3MHD CONN 
64 RBUFFUL/Q X&  CBOO3MHD CONN 1 65 RYSWR/Q- XA  CBOO3MHD CONN 1 66 SKOPFLG/J XA CBO003MHO 8 8=6—CONN | 
67 SKOPFLG/K XA CBOO3MHD = =©CONN | 68 PARFLG/Q- XA CBOO3MHD CONN 1 69 PARFLG/Q xA CBOO3MHD CONN 
70 MRE ST- xA  CBOO3MHD CONN ! 71 IOREAD/J XA CB8O003MHD CONN { 72 COMPER/D- xX& CBOO3MHD CONN 
73 DATRER/D- XA CB8003MHD CONN 1 7 OPCOMP/O- XA CBOO3MHD CONN | 75 DEVBSY/Q KA CB8O03MHD CONN 
76 INDEX XA CBO03MHD CONN 1 77 CONN 1 78 CONN 
19 CONN { 80 CONN t 
LOCATION /903 CIRCUIT TYPE CB BLOCK 1 GATE 
1 CONN ! 2 CONN i] 3 TWOSC x CBOOIMHD = CONN 
4 COUNT x CBOOIMHD CONN ! 5 ZEROB x CBOOLMHO CONN | 6 RFOUTOT- x CBOOLMHO CONN 
T LIST3 X  CBOO14HD CONN ! 8 Lw3cK- XA CBO01MHO CONN -| 9 SYCKMHD xA CBOO1MHD 8 CONN 
19 MRDOT/MHD XA CBOO1MHD CONN 1oaul comMM1- XA CBOO1LMHD CONN 1 12 COmm2 XA CBOO01MHD CONN 
13 COMM3- XA C8001 MHD CONN { 14 HOSWST— XA C8001 "HO CONN 1 15 NS86- XA C8001 MHD CONN 
16 NSCE XA CB001MHD CONN { 17 BTCLR XA  CBOOLMHO CONN 1 18 MR SMHD- XA CBOO1MHD 8 8©6CONN 
19 SYCKMHD- XA  CBOOLMHD CONN i 20 CYLINC/Q—- XA CBO001MHD CONN } 2 SH15 XA CBOO1MHD CONN 
22 WOMKSR XA CBOOLMHD CONN { 23 WOMKDR/Q- XA CB0014HD CONN 1 24 ROCK- XA CB8001NHD CONN 
25 SK1/Q- XA CBQOLMHD CONN 1 26 SK 2/Q- XA  CBOOLMHO CONN | 27 RDIOCOM- XA CBOOIMHD CONN 
24 TD2EAD/Q- XA C8001MHO CONN | 29 ORSTARTBL XA CBOOLMHD 8 8=©CONN 1 30 SIGSTA/Q- xX&  CBOO1LMHO CONN 
31 SW2/Q- XA CBO001MHD CONN | 32 SROs K XA  CBOO1MHD CONN | 33 comPoPp- xe CBOOLMHD CONN 
34 TOCHKSR/Q-XA CBOOIMHD CONN | 35 IDCHKS®/Q X4 CBOOIMHD CONN 1 36 BCCRY xa CBOO1MHD CONN 
27 UPHN/Q XA C8001MHD CONN ! 38 RBUFUL/Q- XA  CB901MHO CONN | 39 MWOCKA2- XA CBO0LMHO 8 8=©—6CONN 
ce) SYNR/Q- XA CBOO1MHO CONN 1 41 TDWORD/Q XA CB001 44D CONN 1 42 $wi/0 xA CBOOIMHO CONN 
43 COMERR/Q, XA CBOOLMHD CONN 1 44 DROMHD/Q XA CBOOIMHD CONN [ 45 SIGSTAB/O XA C8O001MHD CONN 
46 BCCRY- XA CBOO1MHD CONN 1 47 owo XA CBOO1 MHD CONN | 48 SYNCLK xa CBOO1MHO CONN 
49 LSMF/Q- XA CBOO1MHD CONN t 50 LSMF/Q XA CBOO1MHD CONN { 51 RDIOCOM xa  CBOO1MHO CONN 
5? RUFFUL/Q XA CBOO1MHD CONN | 53 ROATA XA CBOOLMHD CONN 1 54 MR SMHO xa CBOOIMHD CONN 
55 RG/0~ XA CB8001MHD CONN | 56 RG/Q XA CBOO1MHO 8 =©CONN 1 57 PARFLG/QO- XA CBOOIMHO = CONN 
58 PARFLG/Q XA CBOO1MHD = =6CONN { 59 WONCK XA CBOOIMHD CONN | 60 ROATAP xa CB001MHD CONN 
61 WG/Q XA CBO01 MHD CONN | 62 EGOY/O- XA  CBOO1MHD CONN t 63 MC - XA  CBO01MHO CONN 
64 LP SR- XA CBOO1MHD CONN 1 65 SR1/9 XA CB001 MHO CONN | 66 BITOSC XA CBOO1MHD CONN 
67 MROV X CBOO1MHD CONN | 68 31/44SIGNAL CBOO1MHD CONN ! 69 CONN 
76 CONN iow CONN 1 72 CONN 
73 CONN 1 74 CONN | 75 CONN 
76 CONN | 77 CONN | 78 CONN 
79 CONN | 80 CONN ! 
LOCATION /904 CIRCUIT TYPE CB BLOCK 1 GATE 
1 CONN 1 2 CONN | 3 RFOUTOO- x CBOQ6MHD =CONN 
& RFAUTOL- x CRO06 MHD CONN H 5 RFOUTO3- x CB8O06MHE CONN i 6 STATEN- x C8006 HO CONN 
1 REQUTO2- x CBOO6MHD CONN | a MREST x C8006 MHD CONN | 9 MHDO2/MHD XA CBOO6MHD 8 CONN 
10 MWDO1/MHD XA CBOO6MHD = =©CONN !ou MWDOO/MHD XA CBO06MHD CCNN } 12 MWDO3/MHD XA CBOO6MHD CONN 
12 MF SMHO- XA CBO06MH9 CONN t 14 SYCKMHD- XA  C8006MHD CONN 1 15 STATSEL- Xa CBOO06MHO CONN 
16 MWNSEL- XA CBOO6MHD CONN { 17 STATOS- XA C8006 MHD CONN { 18 STATO4—- XA CBO06MHOD CONN 
19 STATO?- XA CBO06M4D = CONN | 20 STATO6- XA CBOO6MHD CONN 1 21 BITOSC xa CBO06MHD CONN 
22 STAaTOa— XA CB O006MHD CONN 1 23 STAT1I- XA CBOO6MHND CONN 1 24 STAT IO- xa CBOO6MHD = CONN 
25 STATR3CK— XA CBOO6MHD = CONN ! 26 ENDISC/Q- XA CBOO6MHD CONN | 27 DATRER/Q- XA CBO06MHD = =©6CONN 
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28 CHLTKN/Q- XA  CBOO6MHD CONN 1 29 BUSY/Q- XA  CBOO6MHD CONN 1 30 STI/JS- XA CB8006MHD CONN 
31 wO=07Q XA £BO06MHD CONN 1 32 comepoPp- XA  CBIO06MHD CONN 1 33 SRO/J xa CBOO6MHD CONN 
34 TERM XA CBOO6MHD CONN { 35 WRTOPFLG/QXA  CBOO6MHD CONN | 36 BUSY/D~ XA  CBOO6MHD CONN 
27 STI/J XA  CBOO6MHD CONN { 38 WPS XA  CBOO06MHD CONN | 39 CHLTKN/D- XA CBOO6MHD CONN 
40 MREST- XA CBJ06MHD CONN 1 41 WLKTON/DO- XA  CBOO6MHD CONN | 42 IGREAD/J = XA CBOO6MHD = =CONN 
43 CRC=0- XA CBOO6MHD CONN | 44 COMPER/D- XA  CBOO6MHD CONN { 45 PFOGER/O- XA CROO6MHO CONN 
46 ENOISC/D- XA CBO06MHD CONN | 47 DATRER/D-— XA CBOO6MHD CONN { 48 OFLIN/N- XA CBOO6MHD CONN 
49 STATRICK- XA CBOO6MHD = CONN 1 50 DPCOMP/D- XA  CBIO6MHD CONN ! 51 CONN 
52 CONN | 53 CONN 1 54 CONN 
55 CONN 1 56 CONN | 57 CONN 
58 CONN | 59 CONN | 60 CONN 
61 CONN 1 62 CONN 1 63 CONN 
64 CONN 1 65 CONN | 66 CONN 
67 CONN | 68 CONN { 69 CONN 
70 CONN 1 71 CONN t 72 CONN 
73 CONN 1 74 CONN 1 75 CONN 
16 CONN | 77 CONN ! 78 CONN 
19 CONN { 80 CCNN | 
LOCATION /905 CIRCUIT TYPE CB BLOCK 1 GATE 
1 CONN | 2 CONN ! 3 RFOUTI4- xX CBOOSMHD CONN 
4 RFOUTO9-— x CBOOSMHD CONN ! 5 RFOUTO6- xX  CBOOSMHD CONN 1 6 RFOUTO4- x CBOOSMHD CONN 
7 RFOUT13- X CBOO5MHD CONN t 8 RFEOUTLI- X CBOO5MHD CONN ! 9 RFOUTOS~ x CROOSMHD =CONN 
19 READY x CBOOSMHD CONN 1 on STATBUSY xX CBOOSMHD CONN { 22 RFGUT12- = Xx CBOO5MHD CONN 
13 RENUTOT- X  CROOSMHD CONN | 14 RFOUTOB- = Xx CBOOSMHD CONN 1 15 RFOUTIO~ X CBOO5MHD CONN 
16 RFOUT15~ X CBOO5MHD CONN { 17 LW3CK- XA CBOO5MHD CONN { 18 MREDGO/MHD XA CBIO05MHD CONN 
19 MRNOL/MHD XA  CBOOSMHD CONN 1 20 MRDO2/MHD XA CBOOSMHD CONN } 21 MRODO3/MHD XA CBOOSMHD CONN 
22 MRDOG/MHD XA CBOOSMHD CONN | 23 MRDOS/MHD XA CBOOSMHD CONN | 24 MP DOG/MHD XA CBOOSMHD CONN 
25 MRNOT/MHD XA CBOO5MHD CONN | 26 CRCCLR- XA CBIOSMHD CONN { 27 CRCCK- XA  CROOSMHD CONN 
28 MWOCK- XA  CBOOSMHD CONN 1 29 MWDO2/MHD XA  CBOOSMHO CONN 1 30 MWDOL/MHD XA CBOOSMHD CONN 
31 MWOOO/MHD XA CBOOSHHD CONN ! 32 MWDO3/MHD XA CBOOSMHD CONN { 33 CYLAD7 XA CBOOSMHD CONN 
34 NXSESEL3 XA  CSO05MHD CONN { 35 NXSESEL1 XA  CBOOSMHD CONN | 36 31/44SI1GNAL CBOOS5MHD CONN 
37 NXSESEL2 XA  CBOOSMHD CONN | 38 NXSESEL6 XA  CBOO5MHD CONN | 39 NXSESFL4 xA  CBOOSMHD CONN 
4) NXSESEL5 KA  CBOOSMHD CONN | 41 CYLAD3 XA CBOOSMHD CONN 1 42 CYLAD2 xA CBOO5MHD CONN 
43 CYLAOL XA  CBOOSMHD CONN 1 44 CYLADO XA CBOOSMHD CONN 1 45 CYLINC/Q- XA CBO05MHD CONN 
46 CYLAD6 xX&  CBOOSMHD CONN 1 47 CYLADS XA  CBOOSMHD CONN 1 48 CYLAD4 XA CBOO5MHD CONN 
49 WLKQUT/Q XA CBOOSMHD CONN { 50 Sw2 XA CBOOSMHD CONN { 52 SH15 XA CBOOSMHD CONN 
52 STATSEL- XA  CBOOSMHD CONN { 53 MWOSEL- XA  CBOOSMHD CONN | 54 STATOS- XA CBOCSMHD CONN 
55 STATO4- XA CBO05MHD CONN 1 56 STATOT— XA  CBOOS5MHD CONN | 57 STATO6- XA CBOQOSMHD CONN 
58 LATL XA  CBOOSMHD CONN { 59 STATOB- XA  CBOOS5MHD CONN { 60 STATI1- XA CBOOSMHD CONN 
61 STAT10O-. XA  CBOOS5MHD CONN | 62 STAT13— KA  CBOOSMHD CONN { 63 STAT12~ XA  CB8O005MHD CONN 
64 STaT15- XA  CBOOSMHD CONN 1 65 STAT14- XA  CBOOSMHD CONN 1 66 wO=0/0 XA CBOOSMHD CONN 
67 SP 1/Q- XA  CBOOSMHD CONN ( 68 TOCHKS®/Q-XA  CBOOSMHD CONN 1 69 READYMHD XA CBOOSMHD CONN 
79 SYNCLK XA CBOO5MHD CONN { 71 RDATA XA  CBOO5MHD CONN { 72 CRC=0 xA CBOO5MHD CONN 
73 LDSR- XA CBOOS5MHD CONN { 74 MR SMHD XA CBOOSMHD CONN } 75 BUSY/Q- XA  CBOOSMHE CONN 
16 CYLADCRY CBOOSMHD CONN | 77 CONN 1 78 CONN 
719 CONN 1 60 CONN t 
LOCATION /906 CIRCUIT TYPE CB BLOCK 1 GATE 
1 CONN | 2 CONN I 3 INTEN- x CBOO4MHD CONN 
4 RFOQUTO6- X  CBOO4MHD CONN ] 5 RFOQUTO4- xX CBO04MHD CONN I 6 LISTS X  CBOO4MHD CONN 
7 ZERO8 X  CBOO4MHD CONN | 8 RFQUTOO- X  CBOO4MHD CONN | 9 BTCLR- x CBOO4MHD = CONN 
13 PF OUTOS- x CBOO04MHD CONN fo2) RFOUTOI- x CBOO4MHD CONN ! 12 LIST2 x CBOO04MHD = CONN 
13 DEVREAD X  CBOO4MHD CONN 1 16 RFOUTO3- %X (CBOO4MHD CONN 1 15 MEMEN- xX  CBOOQ4¥HD CONN 
16 RFOQUTO2—~ =X CBOO4MHD = =CONN ! 17 LwWw3ack- XA CBO04&MHD CONN j 18 SYCKMHD xA  CBOO4MHD CONN 
19 PLRI XA CBOO4SMHD CONN { 20 INDE XM XA  CBOO4MHD CONN 1 2 MRDOO/MHD XA CBOO4MHD CONN 
22 MRDOL/MHD XA CBO04MHD CONN { 23 MRDO2Z/MHD XA CBOO04MHD CONN 1 24 MRDC3/MHD XA CBOO4MHD CONN 
25 MRENOG/MHD XA CBOO4MHD =CONN | 26 MRDOS/MHD XA CBOO4SMHD CONN | 27 MRDOG/MHD XA CBOO4MHC =6CONN 
28 MPDO7/MHD XA CBOO4MHD CONN t 29 CHAIN XA CBOO4MHD CONN { 30 CHAIN- XA CBOO4MHD = CONN 
31 coMMy)— XA CBOO4MHD CONN 1 32 CcOMM2 XA CBOO4MHD CONN 1 33 COMM3— XA CBO04MHD = =CONN 
34 HO SWST- XA  CBOO4MHD CONN | 35 MWDOO/MHD XA CBOO4MHD = CONN | 36 CYLENT XA CBOO4M™HD CONN 
37 NXSESEL3 XA  CBOO4MHD CONN 1 38 NXSESEL1 XA CBOO4MHD = CONN { 39 31/44SIGNAL CB904MHD CONN 
49 NXSESEL2 XA  CB304MHD CONN { 41 NXSESEL6 XA  CBOO4MHD  CCAN 1 42 NXSESEL4 XA CBO004MHD CONN 
43 NSe8- XA  CBOO4MHD CONN { 44 NXSESEL5 XA  CBOO4&MHD CNN 1 45 NSCE XA CROO4MHE = CONN 
46 “RSMHD- MA  CBOO04MHD CONN 1 47 SYCKMHDS XA CBOO4MHD CCNN | 48 CYLENC/Q- XA C8Q004MHD = CONN 
49 WLEKOUT/Q XA  CBOO4MHD CONN | 50 SK 2/Q- XA CBOQ4MHD CONN { 51 SK 2/K XA CBOO4MHD = CONN 
52 SIGSTA/Q- XA  CBOO4MHD CONN ! 53 RDOPFLG/J XA CBOO4MHD = CONN 1 54 UNSKFSETENXA CBOO04MHD = CONN 
55 Latte XA CBOO&MHO =©CONN 1 56 SK2/5 XA CBOO4MHD CONN | 57 WRTOPFLG/OXA CBOO4MHD CONN 
58 DPOMHD/Q x©A  CBOO4MHD CONN | 59 PROGER/DA-XA  CBOO4MHD CONN 1 60 SIGSTAE/O XA CBOO4MHD =6CONN 
61 SIGSTA1/Q XA = =CBO04MHD CONN 1 62 WRIDCOM XA  CBOO44HD CONN 1 63 SYNCLK XA CBOO4MHD = CONN 
64 LSMF/Q- XA  CB904MHD CONN ! 65 LSMF/O XA CBOO4MHD = =CONN | 66 ROICCOM xA CBOO4MHD = CONN 
67 Me SMHD XA CBO04MHD CONN ! 68 SKOPFLG/J XA  CBOO4MHD CONN { 69 cRC=0 XA CRBOO4MHD CONN 
70 WLKTON/D~ XA CBO04MHD CONN: { 71 IDREAD/S XA CBOO4MHD = CANN ! 72 CRC=0- xa CBOO4MHC = CONN 
73 PPNGER/D- XA CBOO4MHD = =CONN 1 74 SYCKMHD- XA  CBO04MHD CONN 1 75 Cytenceyv CPOO4MHD = CONN 
76 CIMPOP- = XA CRO04MHD CONN 1 77 CONN 1 78 CONN 
79 CONN 1 80 CONN | 
LOCATION /907 CIRCUIT TYPE CB BLOCK 1 GATE 
1 CANN { 2 CONN ! 3 CONN 
4 ATTL x RTCCBIX CONN ! 5 ATI2 x BTCCS1X CONN { 6 BICLR- x BTCCB1X CONN 
7 BUSY= x BTCCB1X CONN t 8 CLOCK- RTCCBIX CONN | 9 DATAV- BTCCBIX CONN 
10 OATAVL x BTCCBIX CONN I 1} 002/Q- x BTCCBIX CONN 1 12 DEVADSFLO Xx BTCCBLX CONN 
13 DEVADSEL1L x STCCB1X CONN 1 14 DEVADSFL2 xX ATCCARIX CONN { 15 OEVATII- BICCBILX CONN 
16 DEVATI2—- BYCCB1x CONN 1 17 OE vMR DOO BTCC81x CONN 1 18 DEVMRDO} BTCCBLX CONN 
19 DE VMRDO2 BTCCBIX CONN { 20 DE VMRDO3 BTCCB1X CONN ! 21 DEVMRDOS BTCCBIX CONN 
22 DEVMRDOS BTCCB1X CONN 1 23 DE VMRDOG6 BTCCS1X CONN 1 24 DEVMFDOT ATCCBLY COMM 
25 NE VMRDOB ATCCALY CONN 1 26 DEVHRDOD BTCCBIX CONN ! 27 DEVMRD10 RTCCBLX CONN 
28 DEVMROLI BYCCBLX CONN | 29 DEVMRD12 BYCCBIX CANN | 30 DEV™RD13 BTCCRIX CONN 
31 DEVMRD14 BTCCB1X CONN | 32 DEVMRDLS BTCCB1LX CCNN | 33 DEVMPD16 BTCCBIX CONN 
34 CEVSELO- x BTCCB1X CCNN 1 35 ENRFEWR- x 8TCCB1Xx CONN { 36 LC 270- x RTCCBR1X CONN 
37 LCO3*LCNTS X BTCCBIX CCNN { 38 LISTS x BYCCBIXx CONN | 39 CONN 
40 MC5S¢MC7T- xX BTCCB1Xx CONN { 41 MRDOS x BYCCBIX CONN 1 42 MF DOS x BTCCB1x CONN 
43 MEDLO x BTCCBLX CONN 1 446 MROIL x BYCCSIX CONN 1 45 MeDL2 x BTCCBIX CONN 
46 PARER x BYCCBIX CONN { 47 PARERR~ BTCCBLX CONN 1 48 RESFT- BTCCB1X CONN 
49 RESETA- x BTCCB1X CONN 1 50 RFOQUTOO- x BICCBIX CONN 1 51 RFEQUTOI- x BTCCRIX CONN 
52 PFOUTO2- xX  B8TCCBIX CCNN 1 53 RFQUTO3- x BTCCB1X CONN 1 54 RFOUTO4- x BICCBIX CONN 
55 RFQUTO5S- = =X BTCCB1Xx CONN | 56 RFOUTO6- x BTCCBIX CONN 1 57 RENUTOT~ x BYCCAIX CONN 
58 REQUTOB- xX BTccelx CONN 1 59 RFOUTOS- x BYCCB1Xx CONN { 60 RFCUTIO- x RBTCCBIX CONN 
61 RFOQUTLI- =X BTCCB1LX CONN 1 62 RFOUTL2- x BYCCBIX CONN { 63 RFNUTI3- Xx BTCCAIxX CONN 
64 RFQUTL4—— x BTCCBIX CONN ! 65 RFOUTI5-— x BYTCCBIX CONN 1 66 RFPACOL x BTCCRIX CONN 
67 SC 5/0- x BTCCB1X CONN f 68 RFWADDI x BTCCBLX CONN ! 69 SCLCCK x RYCCBIX CORN 
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orN LIST FOR? 
70 SC4/0- x _BTCCBIX 
73 SYCL- x BTCCBIX 
16 MREST x  BTCCBIX 
19 
LOCATION /908 
1 
4 CNTUP- x  BTCCB2x 
7 DEVa0D,00 BTCCB2x 
19 DEVADD,03 BTCCB2X 
13 NE VADD 106 BTCCB2x 
16 CFVADD,09 BTCCB2X 
19 MEVAOD, 12 BTCCB2X 
22 OF VACD, 15 BTCCB2x 
25 NEVFETCH- 3TCCB2x 
28 ME VMWD , 02 BTCCB2x 
31 DE VMWD,05 BTCCB2x 
34 NEVMWD,08B BTCCB2x 
37 CFVMWD, 11 BTCCB2X 
6) DEVYWD,.14 BTCCB2x 
43 DEVSELO- x 8STCCB2Xx 
46 LIST2 xX  BTCCB2x 
49 MC5#MCT- xX BTCCB2x 
52 PENUTOO- xX BTCCB2X 
55 RENUTO3- xX BTCCB2X 
58 PFOUTO6- x BICCB2x 
61 RFQUTOS- xX BTCCB2X 
64 RFOUTL2- xX BTCCB2x 
67 RENUTLS= =X BTCCB2X 
79 CATEN- X  BTCCB2Xx 
73 ZER016 xX  BTCCB2x 
76 mc 2/0 xX  8TCCB2X 
79 
LOCATION /910 
1 
4 AG xX  ATCCB3X 
7 AGNEV- BTCCB3Xx 
10 AGDEV- BTCCB3X 
13 
16 ARNEV- BTCCA3X 
19 ARNEV- BTCCB3X 
22 CNTUP- x BTCCB3x 
25 nN 270- X _BTCCB3Xx 
28 DEVADSEL1 xX  B8TCCB3X 
31 ENS FWR- xX BTCC B3Xx 
24 INTDEV- BTCCB 3X 
37 INTOEV- BTCCB3Xx 
49 INTEN~ xX  BTCCR3X 
43 T© ECCGDEV- BTCCB3X 
46 TPECNGDEV- BTCCB3X 
49 Lt 2/0- X  BTCCB3X 
52 LIST xX  BTCCB3x 
55 LIST4 x  BTCCB3x 
58 MF MEN xX — BTCCB3X 
61 RE SETA- xX  BTCCB3x 
64 RFWADDL xX  BTCCR3X 
67 S04, 5- xX  BTCCR3X 
7 STATBUSY xX  S8TCCB3X 
73 TWOSC X  BTCCB3x 
76 
79 
LCCATION 7912 
1 
4 DF VMRDOO BTCCBOX 
7 DEVMRDOS ATCCBOX 
10 DF VMRDO6 BTCCBOX 
13 DEVMRDIL BTCCBOX 
16 DEVMRD12 BTCCBOX 
19 NEVMRD16 3TCCBOX 
2? 
25 NEVATII- BTCCBOX 
28 
a1 DE SET- BTCCBOX 
34 DEVAND, 00 BTCCBOX 
37 NEVAND,03 BTCCBOX 
4) TF VADD, 06 BTCCBOX 
43 ne vADD,09 BTCC BOX 
46 DEVADD, 12 BTCCBOX 
49 DEVADD, 15 BTCC BOX 
52 DEVMWD 02 8TCCBOX 
55 DEVMWD,05 BTCCAOX 
58 OF VMWO,08 ATCCBOX 
61 DEVMWO,11 BTCCBNX 
64 NEVMWD, 14 BTCCBOX 
67 ARNEV- BTCCBOX 
70 
73 NEVEETCH- BTCCBOX 
76 ; 
79 
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71 
74 
77 
80 


MODULE 
STATEN- x BYCCAILX 
MC 2/0 x BTCCB1X 


CIRCUIT TYPE 


COUNT x 
OEVADD,01 
DEVADD,04¢ 
DEVADD,O7 
OEVADD,10 
DEVADD. 13 
DEVADSEL1 xX 
DEVMWO 00 
DEVMWO,03 
DE VMWD 06 
DOEVMWD.09 
DEV4WD.12 
DEVYWO.15 
DEVSTORE- 
“COMP 
MEMREAL 
RFOQUTOL- 
RFOUTO4S— 
RFOUTOT- 
RFOUT1O- 
RFOUTI3- 
SC4,5- 
STATBUSY 
ZEROS 


we KO OKO 


CIRCUIT TYPE 


AGDEV- 
AGDEV- 
AGDEV- 
ARDEV- 
ARDEV- 

ARDE V—- 
DATAVL x 
DECOUNT- Xx 
DEVADSEL2 xX 
INTOEV- 
INTDEV— 
INTDEV- 
TRECOGDEV- 
TRECOGDEV- 
IR ECOGDEV- 
LC3*¢LCONTS X 
LIST2 x 
Mr OMP x 
MEMREAD x 
RFRADOIL x 
RF&EN x 
scs/Q x 
STATEN- x 
ATI2 x 


CIRCUIT TYPE 


DEVMRDO3 
DEVMRDOG 
OF VMRCOO 
DEVMPTC 10 
DEVMRDIS 


DEVATI2- 
TRECOGDE V- 


DEVADD.01 
DEVADD,04 
DEVAND,O7 
DEVAOD,i1 
DEVADD, 13 
DE VMwCl ,00 
DE VMWOD,03 
DEV¥WD,O6 
DEVMWE,09 
DEVMWO,12 
NEVMWO,15 
MPRESET- 

INTDEV- 


ca 


BTCCB2Xx 
BTCC82Xx 
BTCCR2x 
BITCCA2x 
BTCCB2x 
BYCCR2x 
BTCCB2x 
BTCCH2x 
BICCBH2x 
BTCCB2x 
BICCB2x 
BTCCB2Xx 
BTCCBH2x 
BTCCB2x 
BYCCB2x 
BTCCB2Xx 
BT CCB2x 
BYCCB2x 
BTCCB82x 
BYCCB2x 
BTCCB82Xx 
BTCCB2x 
BTCCB2x 
BTCCS82x 


CB 


BTCC33x 
8TCCB3Xx 
BTCCB3x 
BTCCB3x 
BTCCA3X 
BTCCA3X 
BTCCB3Xx 
BTCCB3X 
BTCCB3x 
BTCCB3X 
RTCCB3X 
BTCCB3Xx 
BTCC33Xx 
BTCCAR3X 
BTCCB3X 
BTCCA3X 
BYCCB3Xx 
BTCCB3X 
BTCCB3x 
8TCCB3Xx 
BTCCB3X 
SYCC93X 
BICC33Xx 
BTCCB3X 
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BTCCBOX 
BTCCBOX 
BTCC BOX 
BYCCBOX 
RTCCBOX 


BTCCBOX 
ATCC8Ox 


BTCCBOX 
BTCCANX 
BTCC BOX 
BTCCHOXx 
BT CCBOX 
ATCCBOX 
5TCCBOX 
BICCBOX 
3TCCBOX 
BTCCBOX 
8TCCBOX 
BTCCROX 
BTCCBOX 
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CANN 
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72 
75 
78 
BLOCK 1 
3 AG 
6 MEMaD~ x 
9 DEV400,02 
12 DEVADN,I5 
15 NEVaADD,08 
18 DEVEDD,11 
21 OEVAEN. 14 
24 DEVADSEL2 
27 DEVMWD,01 
30 DE VMWO C4 
33 DEVMWO,07 
36 DEVMWD,10 
39 CEVMWC, 172 
42 DEVMWD,16 
45 tC 2/0- 
48 MCO- 
51 RESETA- 
54 RFOUTO2- 
57 RENUTOS- 
60 RFOUTOB- 
63 RFOUTII- 
66 RFOUTI4—~ 
é9 $c 5/9 
72 SYCL- 
75 LC3¢LCONTS 
78 
BLOCK 1 
3 ACK- 
6 AGDEV- 
9 AGNEV- 
12 AGNEV- 
15 AP DEV- 
18 AFDEV- 
21 AR DEV- 
24 
27 DEVACSELO 
30 DEVR EAD 
33 INTOEV- 
36 INTCEV- 
39 INTCEV= 
42 TRECOGCEV-~ 
45 IP ECOGDEV- 
48 T8 ECOGNE V- 
51 LISTEN- 
54 LIST3 
57 Mc O- 
60 READY 
63 SC5/0- 
66 SC 4/Q- 
69 DATEN- 
72 SYCL- 
75 ME MR D- x 
78 
BLOCK 1 
3 DEVMRDOL 
6 DEVMRDO2 
9 DE VMFNO7 
12 DEVMPCUS 
15 DEVMFO13 
18 DEVMRN14 
21 AGDEV- 
24 
27 DATAV- 
30 
33 CLC K= 
36 OEVALD, 92 
39 DEVA0D,05 
42 DEVEATD,08 
45 DEVADD,19 
48 DEVSAOC,14 
51 DEVMRD,O1 
54 DEVMWD,I4 
57 DEVM WD ,O7 
60 DEVMWD,lY 
63 DEVMWD,1? 
66 DEVMWCD,1E 
69 DEVS TORE- 
72 
75 PARE RO — 
78 
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bad 


«KKK OK OK OK 


GATE 


BTCCB2x 
BTCCR2X 
BYCCB2x 
BYCCB2x 
BICCR2x 
BTCCB2x 
BTCCB2x 
BTCCB2Xx 
BTCCB2x 
ATCCB2Xx 
BTCCB2x 
BTCCB2x 
BTCCE2x 
BTCCB2x 
BTCC B2Xx 
BYCCB2x 
BTECR2x 
RTCCB2Xx 
BTCCB2x 
BTCCB2Xx 
BYCCR2Xx 
BYCCR2x 
BTCCB2x 
BTCCR2Xx 
AYCCB2Xx 


GATE 


RYCCB3X 
BTCCRI3Xx 
RTCCB3X 
BTCCR3X 
B8TCCR3X 
BTCCB3X 
RYCCR3Xx 


RTCCR3X 
BTCCAH3X 
RTCCB3Xx 
BICCB3Xx 
BTCCB3X 
BTCCA3XxX 
BTCC B3x 
BTCCB3X 
BTCCB3x 
BYCCB3x 
BTCCBR3X 
BTCCR3x 
BTCCB3x 
BYCCB3X 
BICC B3Xx 
BICCB3Xx 
BTCCR3X 


GATE 


BTCcCBOX 
BYCCPRCX 
PTCCBOX 
RTCCBNX 
PTCCROX 
BYCCBOX 
BTCCROx 


RTCCROX 


ATCCANXK 
BTCCBQx 
PYCCPCX 
BTCCRCX 
RYCCPCX 
BTCCBCX 
RTCCPROX 
BTCCBOX 
RTCCerX 
BYCCROX 
ATCCROX 
RTCCROX 
BTCC BCX 


RTCCBOX 
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SECTION VI- 


DRAWINGS 


This section includes drawings that are pertinent to maintenance of the Moving Head Disc Con- 
troller (Disc Control Logic) as follows: 


Title Drawing Number Page Number 

MHD No. | Assembly 973721 6-3 

MHD No. 1 Logic 973722 : 6-9 

MHD No. 2 Assembly 973678 6-21 
MHD No. 2 Logic 973679 6-27 
MHD No. 3 Assembly 961630 6-37 
MHD No. 3 Logic _ 973755 6-41 
MHD No. 4 Assembly 973683 6-55 
MHD No. 4 Logic 973684 6-61 
MHD No. 5 Assembly 973788 6-69 
MHD No. 5 Logic 973786 6-73 
MHD No. 6 Assembly 973784 6-81 
MHD No. 6 Logic 973782 6-85 
Cable Assembly, Disc Controller 973690 6-89 
Wire List 973691 6-92 
Cable Assembly, Daisy Chain 973675 6-95 


Wire List 973787 6-99 


6-1/6-2 Digital Systems Division 


VEST PROC 975725-990! 


) 


LiMeiC 973722-9901 


WME DECK 973695- 991 
ASSEMBLY 


1 2 |2LEl6la 
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NOTES : UNLESS OTHERWISE SPECIFIED = [im [mmm 


4. NETWORKS ARE SN74_ 
2. CAPACITIRS CH THRU C/7 TO BE 
INSTALL Ze PRIOR TO WIKE WRAP 


MARK ASSY REV LETTER —~. 
(-20my) 


WoO 97340 95- 9971 cD 
outa ks. ASSY 973721-N00I TS 
TT ee MHD MOD 44 cont No. 


MARK ASSY PART NO, WIRE DECK NO 
AND APPROPRIATE REV LETTER PER REV LEVEL 
BLOCK, APPRONAMATELY AS SHOWA C-/ OMLY) 
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(9 13121-0002 
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SERIES 


| MHD NOI, MODEL 44 M7 w 
MRD NOI, MODEL 44 Wsw 


ON4O7 334 (0) KEW WW) “mW, Sip 
A\ APRED ITEM 29 ceUP OA V6 Clyne 
BEV CEVEC BLOCK 
(2) SPOATE CO REV LEVEL Mie esa | 
GNAVLIBUDIT Bai) ADDED Z ‘sy Vllalans 
LM AND REVISED REV LEVEL BLOUC 
TO J4 LOCATION (4) ZONE Al 
ADDED MARKING NOTE (5) ZONE 
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FROM 6H. 4 —WC20/G- WC =0/Q- 
WOMKDR/Q- WSMKOR/Q- 
FROM SH. 2 1 LOCHKSR/Q- ACK,At~- ACK, Al TO SH.5 
FROM SH. 4 —LOWSRD/Q- 
EROM SH. 3 BCCRYSR/Q- Fs a4 
I 
_MWOCKCI ee ACK - | ; 
05 
DO3 | 
ra 2 | 
ROM su. 2 —WRIOCOM WRIDCOM , 
i 
| 
| Cc 
| 
IDCHKSR/U IDCHKSR/J | 
FROM SH. 2 CRCCLR. AI | 
LDC HKSR/a- IDCHKSR/Q- | 
| 
SYCKMHD SYCKMHD 
FROM SH. © 2 De CRCCLR- = 
CBUNT 
caged: = DECAUNA DEC Gu oe | 
{ 
| 
| 
| 
DCHKSR/ RCCK, B2- 
spa Sk IDCHKSR/Q@ soci Q C 
FROM sH.4 —2RO/ZK 
IDW@RD/GQ- IDW@RD/Q- : 
a MWDCKA2 - MWDCKA2- U>8. : | = 
} | Doo 5w2/Q 
FROM sH. 3 —2W2/@ aad a) eo __CRECK = o 
MWOCKA3- 5I>6 ae va) 
04 | ~ 
DO2 \ 
MWDCKA2- | i 
MWDCKA3— MWDCKA3- log) 7 O 
DO4 
a - \ = 4 
FROM SH. 3 SsWi/Q swi/Q SW /Q- 
| i | 
t 
BUFFUL /Q - BUFFUL/Q- 2 e oe : 3 MWDCKB2 4 P 
FROM SH. 4 ——ta]20) MWDCKCI 2) 00> -——~5 foo} | 
STAT BUSY- i5 Boe Bob ‘| 
l 
READY MHD READY MHD MWDSEL- 
| 22 
Eee Oe A 
— MwWOCc KC ; , Le READY MHD TO $h.5 
I MWDCKCI- mee _ MWDCKC\ = TO SH. 4 
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AND UPDATED REV LEVEL BLOCK. 


CN 421268 (ff) 9. JAkAMHLO U) ZNCI 
ADDED DISCRETE COMPONENT NT gs cba 
DOEDIC2) LCN D4 CHANGEDADOEO Wi & 
9) LIM REWISIED UA TEDEER. aay Bik 


(4) “wo socDeEe comPOVEWTs 
PER PROCESS | 


1 2 C8A7zL6\a 
NOTES 2 UNLESS OTHERWISE SPECIFIED 
1. NETWORKS ARE SN74 SERIES (a) (ALOE LOGIC 
2 CCR AEROS OE CRPMETTONS C1 Ett DMG 10 REY LEVEL BLO OV FO OS 
i PE PRIGETO WIRE WARE BOCES |g | MAS CCM (SIO LM LTEM F TY WS Z, 
MARK ASSY REV LETTER (-2 ONLY) 5 AO LEE EN eda DELETED OS ITER OA, EBS AS. 
1 MARK AS¢Y maer numeER CO*PO 4S «2S WCHES. 
wWO7?56 5 -99086T2 WIRE CECK NUMBER AND APPROPRIATE a 
ASSY 9.736 3 -OO0O/ 52 ak ene tan eee te ee oe 
A uth EUEESCONT NOL? TR eee ey UND OE Ie foal “2 LM 


CN420793 (0) LLO(1) UPOATED 
REV uy BLK C2 )ADDED TEST (Roe ro 


: MARK TITLE v 
OTPEIGEREIaE D. Watthth 
(1) UPDATED REY LEVEL BLOCK 


(+4) -0002 ONLY CN 420298 (3B) C268 C1) UPDATED dn = 
RCWHION LEVEL BLOCK #6- 


CN3922 14 (C) kerahd RB UW) ADDED 
TO LM -0002 17. 44 CZ)UPDATED -\5-08-77 
REVISION LEVEL BLOC 


8 stl view A 
(+9) -O0002 ONLY 
F 537995- 000/ 
SSS eso Ni 
bo + 
° bas e = eo 
@,@2®D,@O@,, Q®D OO, B® ,@ AS be Abe * 
CU) 
c view A view B ; _ 


SEE VIEW 8B a 


MOVING HEAD DI8¢ 44 COW 
MOVING HEAD DISC 44 CONTROLLER NO 4 W/W 
DESCRIPTION 


31368-0002 
97383-0001 
PART NO 


UNLESS OTHERWISE SPECIFIED hana’ 

DEC MAL xX & 02 XXX F O10 i.SOLDER PER F-127 
FRACTIONAL 21/64 ANGULAR & | METHOD I MWa/0 
CONCENTRIC TY MACHINED DIAMETERS O84 TE F- 124 


ALL DIMENSIONS TO BE MET BEFORE PLATING o 
2. MIARK PER F-100, 


REMOVE Al, BURRS AND SHARP EOGES ae 
OG) Gt Se ALE TS Otasinst METHOD I CLASS | in ee : 
MIGHT .0'9, COLOR |G + 72367 : 


ALL DIMENSIONS IN INCHES 
BLACK 


TEST PROC  373085- 5390/ 


td 


SURFACES MARKED W TO nave 


O10 1362 $88 
3 AZ H3 | 


WIRE OECK ee ee — 9908) 


wht’. 


ae 
Enemas ONL.) /7ALIB 76 5 a 


Change 1 ? 
8 6-55/6-56 Digital Systems Division 


] osueyy 
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uolsiaig swejshs jey6big 


rig TEXAS INSTRUMENTS 
(NCORPORATEO 


Joe 


NNN4 


A974" 


C-y95 


JONS4 


COO4S 


COCK’ 


CAAT 


OO CIT? 


NNN 


QNO09s 


CANA 


ok okenals) 


0n7) 


N01 7" 
ayy 


OAy1- 


TA, 13849 


wir | ote | Sire | PART NUMBER 
of A 217862-000 


SOF 


YVINOEO IW 


YIDIT.LC IO 


9)J990?.uU97% 


“36.91.0909 


W002 2.999 


Ye ede DIE 


CON. II 


990129099 


YING. NO 


pate 05/09/77 


J972695—979R 


.627222-7400 


N0222222-174C2 


92222 22-7404 


Q27222770—-7405 


32779292—-7498 


»222222-7425 


9222272-7437 


Q222722- 71474 


LIST of MATERIAL rere ae 


DESCRIPTION 
L9G BU aR [i= NGL N‘ 


WIPE we AP 
MASTER FILE TAPF MONEL 44 MHN CONTP NOG 
NETWOEK SAT&ION 
A? A®% AS AS AB D5 
NETWORK SN7T4O02N 
RO 
ME TWREK SN7404K 
a] Bea 
NETWNEK CNT4GO5N 
RG 
NE TWO KON 74T AN 
A5 RG 
NETWCEK SNT4ION 
C0 
NETWORK SN 7429N 
Clr? 
NETWE'2K SN7437M 
C3 
NETWC2K ShT474N 


0? €4 C5 C6 


PART NUMBER REV 
LM09 73683-9991 


VENDOR PART NUMBER 


-~SN 7400f: 


ei as —-SN74021, 


-Sh 74108 


—-SN7420N 


-SN74 74% 


DATE D : DESIGN ENGINEER DATE | TITLE 
4 “2 DATE PROJECT NO. PART NUMBER 


oA - 
DATE LAPPD. PROJECT 


REV 


pate 05/09/77 PAGE 2 of 


PART NUA«SER REV 
£MA0973683-0001 


8S-9 


NOV4* 


AANVS 


N15" 


Ag1sa 


OC010.900 


0222222-71623 


JO Jl H5 
00001.900 2222222-7486 | NETWORK-SN7486N 
QO1 34 D3 
0014 9CC9?2909 O222222-7157 | NETWORK SN74157N 


E2 F3 


NETWORK SN74163N 


HO HL FO Fl F2 F3 


F4 FS 


| | oo | PART NUMBER | DESCRIPTION VENDOR PART NUMBER 


uOISIAIG swa}sAg 261 


ANE 40093,.900 2272222-7175 |NETWORK SNT4S175N 

NN1e* H? H2 H4 

OV 7 99901 .000 9222222-7193 |NETWORK §SN74193N ~SN74193N 

NAVT J? 

0918 eco01]. 900 0240000-7%411 |NETWNEK-SNTGHLIN 

OOTRA 

COL CCC). 900 24C900-7106 |NETWORK SN74H1O6N 

AO19" £] 

en? 74 2903912909 02400C0-7108 | NETWOEK SNT4HIOBN 

ny) Ad 

yee 99912000 0537995-3001 NETWORK MC4044P MOT —~MC4044F 
DRAFTSMAN DATE | CKD. DRAFTSMAN 


DATE | DESIGN ENGINEER DATE | TITLE 
MOVING HFAND “TSC 44 CONTROLLER NOW4 
APPD -MFG. DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE PART NUMBER REV 


TA. 13849 


] osueyy 


6S-9 


uOoIsIAig Swajsds je/61q 


pate O8 /O09/77 LIST of MATERIAL PAGE 3 of LM 973 68 3-00 01 
ar [SEL ratnowe [Description ——=«d’—S=«MENDORPARTIUMOER 
J3 
TO001.0)9 9537994-O00C0N} |NETWREK MC4O24P “MCGU24F 
J5 
TILT? OD ¥2?305°0-9)C00 |C4P , 220. *% Che TRANSCAP 
C2 THPI) C14 
YON — JA72924-G51G | CAP FIX TANT SCLID 22 WFO 1) % My —-M™3G9997/1-227)] 
Cl c? 
AR DS3ISSTR-“NO5B [WRE ELEC. SCLIN, *KYNAQ" FNSTIL #30 AWG 
VIVI01.9170 V97TZE57T=—JACT | TRAN ST STOR 2K 939A NPN LOW CUR AMO,TH-5 
o1 
YO9I1.200 9972927-0923 [CaP FIX MICS 5SCOV 18) PE 5? -CMS5E1LR1LUCE 
C16 
50991, 990 923.€18-0908 |CAP .109C0 MF 19NV 1. ? E ~AL31<M1LIG-W5e 
C15 
F001 2996 9972975-9N49 [RES FIX COMP 1.90 K OHMS 5¥% 1/8 WATT - RCS5C015025° 


R2 


*90917.000 Y530466-)074 |FESTSTOF FIXED »CIMOISE TIL ON<$STYLE 8095 


ag 


93091-2000 0530466-IO7TR JRESTSTAURGFIKEN sCIMPOSITION-STYLE ROO5 


R2 


DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER OATE | TITLE 
MOVING HFAD DISC 44 CONTRALLER NOLS 
DATE | APPD. PROJECT ENGINEER DATE PART NUMBER REV 


Ti. 13049 


| eueyD 


V09-9 


UOIS|AIG SWa}ShS 21151 


56 TEXAS INSTRUMENTS . 
INCORPORATEO ‘ART NUMBER Rev 
pate 95/99/77 LIST of MATERIAL PAGE 5 of LM0o97368 3-000) 
| Sor | owe | PARTNUMBER | DESCRIPTION VENDOR PART NUMBER 
DRAFTSMAN OATE | CKO. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE 
APPD.-MFG. DATE | APPD. PROJECT ENGINEER DATE PART NUMBER REV 


TA 13849 


| o8ueyy 


d09-9 


uo/sjaiq swa}scs je 6G 


0001 


0003 
J003A 
L004 
0004A 
V005 
O005A 
0006 
ULO6A 
0007 
OOOTA 
COs 
0008A 
0009 
O0CU94 
0u10 
JULvA 
0911 


OOLLA 


ORAFTSMAN 


PPD -MFG 


TEXAS INSTRUMENTS 
INCORPORATED LIST of MATERIAL ee ee 


pate 05/18/77 
QUANTITY 
ASSEMBLY (SSUE PART NUMBER 

20001. 9090 EA 0944039-0001 

Q00C06.UuUVU EA O0222222-7140U | NETWORK SN740UN -SN?74UUN 
AZ A3 A4& AS Aw DS 

00001.VN00 cA V222222-1402 | NETWORK SNT4U02N TI- ~yNIGUEN 
BU 

CQ0U2.4 V00 EA UL222¢2-1404% | NETWORK SN7T4&04N 
31 62 383 

OCOU1. 000 EA 0222222-7¢05 | NETWORK SN74U5N 
B4 

0C002.000 cA 0222222-71408 | NETWOURK-SN7400N 
B> Bo 

vutJleduu EA O222222-7410 | NETWORK SN7410N ~oh7T41UN 
Cu 

CCOV2e000 EA 0222222-7420 | NETWORK SN7420N -SNT42UN 
Cl C2 

300014000 EA V222222-71431 | NETWCRK SN7T437N 
C3 

OCUU4. UUU 0222222-71474 | NETWORK SNT4&74N -SN7T4&74N 
u2 C@ C5 C6 

OCCC3.0V0VU O222622-1485 | NETWURK,SN7485N 

DATE | CKO DRAFTSMAN DESIGN ENGINEER DATE | TITLE 
MUVING HEAD DISC «@ CONTRULLEK NU 4 
DATE | APPD PROJECT ENGINEER RELEASED DATE | PROJECT NO PART NUMBER 


Tt 3849 


[ osuey) 


009-9 


uojsiaig swejshks ey6iq 


GO19A 


002v 


OU2ZUA 


c02l 


OO21A 


DRAFTSMAN 


TL 13649 


QUANTITY 
ASSEMBLY 


JIOJ1. duu 


OCO02.UUU0 


0C01U.000 


0C003.000 


00001.000 


00001.U0U0 


OGUI1.UV0 


UICI1.JVUd 


Juuul GUY 


DATE | APPD. PROJECT ENGINEER 


pate J9/18/77 


G. 
PART NUMBER 


J222222-7486 
J222222-7157 


0222222-7163 


J222222-7175 


0222222-7193 


0240VU00-7411 


024J0V0U-7106 


J240000-7108 


0537995-U00l 


DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER 


LIST of MATERIAL 


PAGE 2 of 


DESCRIPTION 
JO Jl H5 


NETWORK-SN7480N 
03 

NeTwORK SN74i57N 
E2 £3 
NETWORK SN74i63N 


HJ Hl FO Fl F2 F3 F4 FS 


—E4 E95 

NETWORK SN7T4175N 
H2 H3 H4& 

NETWORK SN74193N 


J2 
NETWORK-SN74HLIN 
Al 
NETWORK SNT4H100N 
El 

NETWORK SN74HLOSN 
Ao 
NETWORK NC4UeeP 


J3 


DATE | TITLE 


PART NUMBER REV 
LM 5973083-Jeue| os 


VENDOR PART NUMBER 


~SN74193N 


MoT ~PCeUSeF 


MUVING HEAD DISC 4@ CONTRULLER NUe 


DATE | RELEASED OATE | PROJECT NO. Pa 


« 
PART NUMBER REV 
LM 0973063-duuz 


a 


| o8ueyy 


d09-9 


UOISIAIG swa}shs 261g 


TEXAS INSTRUMENTS 
INCORPORATE O 


PART NUMBER REV 
pare 05/18/77 LIST of MATERIAL PAGE 3 of LM 09730e83-Uc02) 


Ke OOF | Sor | ow] PART NUMBER DESCRIPTION VENDOR PART NUMBER 


0022 00001.000 EA 3537994—-O001 | NETWORK NC4O24P MOT —-NC4uU24P 
0022A J5 
0023 00012.000 EA ¥230590-9400 | CAP .05 MF 12 VV 206 8 CER TRANSCAP| CRI -5635-Guw-¥ SEO 
00234 C3 THRU C14 
0024 0COuU2.0U0 EA 0972924-U010 | CAP FIX TANT SCLIV 22 MFO 10 815 VOLE Wek -Ms¥uus/i-zell 
00244 Cl C2 
0025 AR FT 0535978-U058 | WIRE ELEC. sSCLLUs"KYNAR® INSUL #30 AWG 
0026 00001.v00 EA 0972957-0001 | TRANSISTOR,» 2N930A NPN LOW CUR AMP,TO-5 | MOT  - ZNG30A 
00264 | Ql 
0027 Ocuvl.J00 EA | 0972927-0033 CaP FIX MICA 500v 180 PF 58 WPL -C MC 5Ea 1 YUL 
CO27A C16 
0028 00001.000 EA 0230618-v0C8 | CAP 4.10000 MF ivUvV lus. 8 eK I ~8134-Mivu-W 58} 
0028A C15 
0025 | dv0ul.000 EA 0972975-0069 | RES FIX COMP 1.0 K GHMS 5% 1/8 WATT WPL = ~kCUDLLUZUS 
00294 R3 
Qu 30 0C001.0v00 EA 0530466-U074 | RESISTOR, FIXED sCOMPOSITIUN-STYLE &C05 
OU30A R} 
0031 00U01.000 EA U530466-CC78 | RESISTOR, FIXED eCCOMPUSITICN-STYLE RCOS 
00314 R2 
0032 0JUuU2.0U0 EA | | via5113-vu0l | X SPACER XST Tu-1ld CAdt 
DRAFTSMAN DATE | CKO DRAFTSMAN DESIGN ENGINEER DATE | TITLE 
ae MCVING HEAD DISC 44 CONTROLLER NUe 4 
APPO-MFG. ~~ ~~~S~*~*~:::,””” SATE | PPD PROJECT ENGINEER PART NUMBER REV 
LM 097306 2-vaGz J 


TA. 13849 


| e8uey) 


409-9 


uoIsiAig swajshs je1/61q 


ia TEXAS INSTRUMENTS 
INCORPORATE O 


043A 


DRAFTSMAN 


APPD.-MFG 


QUANTITY 


PER F 
ASSEMBLY 
REF EA 
REF ca 
0J0U1.000 EA 
JIGU2e0uN EA 
0JU01].UUU0 EA 
0c001.000 EA 
QU0U01.Q0UU EA 
00001.000 EA 
0C001.0uN0 EA 
C0001.V000 EA 
VSGI1.eJ00 | EA 
J. DATE | CKD. DRAFTSMAN 
DATE | APPD. PROJECT ENGINEER 
Se 


Th 13849 


pate 99/16/77 


0973085-9901 


0222222-7132 


0538130-v019 


0972975-u025 


0972915-0033 


0972958-0002 


0972975-0079 


0972934-CU01 


0133733-JLc0l 


0972924-0010 


LIST or MATERIAL 


PAGE @ of 


DESCRIPTION 


DIAG, LOGIC, Mh «4 CONTROLLER NC.4 


UNIT TEST PROC, MhOD 44 CONTROLLER NO. 
NETWORK SN74132N 

v4 
RESISTOR, S6.u0 OHP i/BW 5% 
KG _R6 

RES FIX COMP luv OHMS 54 1/8 waTt 
R5 

RES FIX COMP 22u CHMS > 3 1/8 WATT 


RT 


TRANSISTOR» ZN2907A PNP GeN PURP Sw TG-i8 


Q2 

RES FIX CCMP 18K 3% 1/6 WATT 
R88 
DIODE,INT46A 3-3 V 28 SIL VOLT REG 
CR2 

VIQVE GT0-132 / CG0-94S 

Cal 

MFO 10 % 15 


CaP FIX TANT SOLID 22 VUL 


Cl? 


PART NUMBER REV 
LM 097s063-0Uu2| 


VENDOR PART NUMBER 


31349 


RCuabivlJS 


kKCuIG2Zc1JS 


eN29uT7a 


IN740A 


~M3S0U341-<2z271 


DATE | DESIGN ENGINEER DATE | TITLE 
OATE | RELEASED DATE | PROJECT NO. PART NUMBER ej 
eae 


] aueyD 


409-9 


ualsiaig swa}shs jeyw6big 


TEXAS INSTRUM ENTS —— = 
INCO P ATEO MATER’ 
pate 5/18/77 LIST oF IAL PAGE 5 of LM u973683-0u02;  v 


PRINT QUANTITY UNIT 
mex en | rf ews | PART NUMBER DESCRIPTION VENDOR PART NUMBER 
Oc A 0539 OCKET  16PIN IC (Uw PRO OLTER TAIL =C93-16-0< 


NUMBER 
00 44 00002.0 U 
0044A XJ3 KIS 
DRAFTSMAN DATE | CKO. DRAFTSMAN DESIGN ENGINEER OATE } TITLE 
MUVING HEAD DISC 4@ CGNTRGLitk NLe 4 


APPD -MFG. DATE | APPO. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. PART NUMBER REV 
LM973083-uuuz| iy 


Tl. 13849 


| edueyy 


09-9 


UOISIAIG swajsds /2}/61G 


PEF 


PEF 


07001.900 


O0C00?,. 100 


OGCO1.000 


CO0C91.990 


03091. 909 


9G091,900 


AONII1,. 999 


9C0)1.9090 


FO0CI1 2399 


DRAFTSMAN DATE 


TA. 13849 


cf 
CKD. DRAFTSMAN 


pate 05/09/77 


cos BUANTT vr 
[aig | adie] | Sr | PART NUee| DESCRIPTION _VENDOM PART NUMBER 
e . is 49 JU PACER X G-1F A an 


09 73684-9901 


0973685-9901 


0229722-7132 


0538130-0019 


0972975-0075 


097°9975-0033 


9972958-0 )02 


3972975-9079 


9972934-0001 


91537323-010) 


1972924-)010 


PART NiRER atv 
UST @9 (AATERIAL PAOE % of £AA0973683-0001 


DIAG» LONGICs MHD 44 CONTROLLER NO.4 
UNIT TEST PE&OC, MHD 44 CONTROLLER NO.4 
NETWORK SN74132N 

04 


RESISTOR, 56.200 OHM 1/8W 5% 


R4& RG 
PES FIX COMP 100 OHMS 5% 1/8 WATT IPL - ®C€O05C101J5NS8 
R5 

RES FIX COMP 220 JHMS 5 8 1/8 WATT OPL - FC05622145S8 
R7 

TRANSTSTOR ,2N2907A ®2NP GEN PURP SW TO-18 TI - 2N2907A 

Q? 

PES FIX COMP 18K 5% 1/8 WATT B1349 - 

PR 

DIONE, IN7TGEA 363 V 5% SIL VOLT &FG QP — IN746A 

CR2 

DINAN S GT0-132 / CGN-949 

CP) 

CAP FIX TANT SCLIO 22 “WFD 10 % 15 VOLT 9°t -M29007/1-2?27] 


DATE | DESIGN ENGINEER DATE | TITLE 
MIVING HEAD DISS 44 CONTROLLER NC.4 
APPO. -MFG. DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE PART NUMBER REV 
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80 


B06 \8 NLKGUT/OAI 2 
10| og 


SH2 GC) CYMM3 - | 


OF 


SKMPFC/TA1- 8 SKOPFG/TAL 


Ad2 ~ 
0) 00 


| 
Lay) sw4 


VCC 40 


PLA 


VCC 


a 


te, ie leg ler ee des ee 
oe as es ae es ee 


GRIUNL 


3 
NOTES: UNLESS OTHERWISE SPECIFIED 
1 ALL CAPACITORS VALUES ARE .O54f 
2. ALL INTEGRATED CIRCUITS ARE 


SN74 XXX SERIES 


PLBCLK- 


WLKTON/O- 


2 


r 


SLMS OL) OA ae 8 


MAF 
ff? 


fi 
& ICN 42126 41L) A SALAM ILLO 
CL CN4IZOASZ CODK. Beda 


SH 4 


FLEBCLKB QE) SH 3,4 


CRC=O- 


MEME N- 


WLKTEN/D- 


8 SECADCK- 


05 


INTRPT *. > 8 INTEN- 
B04 


INTEN- 


P/O 


"s Rb 12 


REV STATUS BLK]; 


alas 


G 
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REV STATUS [ REVI 
OF SHEETS [SH] 1 [2 [3 [4 
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ip Saahy Up 4-24.) bad 


6-61/6-62 


a ae Lae ee 


Digital Systems Division 


8 7 6 5 4 3 2 1 
REVISIONS OO S~*”d 
- SH3 SH3 SH3 SH3 [moma mmc dC women 
WXSEADEVCR - es (R) (a) (P) Go 
SECADZ 
~ SECADI 


NXSEADEVCR- 
sH3(1) CYLAQT z] S} g} g 
VCC 422 GROUND420 3] =| =] & 
NESE |E SS 
D s| 3} a] 8 : 
4 
GAMUNDAZE SSIES 
NXSESELO be ia ks iss 
; NXSESELL 
me NXSESEL 2 
‘ss NKSESEL Z {| So ie binin ee ns 
m NWXSESE LA 
36) CYLAD7 
GROUND 420 
VCC420 
VCC 423 CYLAD7 GRAUND44/ 
Lf afi VCCI 4/ 
4 NSBBAZ- i 
GROUND423 SECAD3 [4 [3 | 
NXSESEL 3 7 LW3CK- Cz 
a Cc 
WXSESELA ci . um oie 
| GRAUN D442 
Bi NXSESELS SECADE 
a | | 
NXSESE Lb | {| | S&CA00 
VCC 424 GRBUND4 21 = HO3 
vCC42/ SECAUG 
20 O 2a 
wot S 
C CC 44 ; = 30 
| ! ae 40 
GRfiND424 ae ie A<| | 42 
101 \DISECADERI BOR ag 
GRANDE 33 ee HDSWST- 
SECADE 
. B 
VCC425 & 
NXSEADSOCR- = 
KR 
44@® PLRESET- | | S 
| | . 
NXSEAD PD O . 2 
NXSEADOD1 See — MRDO7/MHD - | 
WXS EAOGOZ | | le TS it 
0a @ NXSECLK- (i 
a ee WXSES EL 3 7 
Pe ee ee 
: a eee WASESELD 
i rt NXSESEL5 
. GROUNO 434 
A VCCE34 is 


ao 
| ht | (H) sH/ 
D E a 
9) gy wes, b] se2ia| 973084 
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Change 1 6-63/6-64 Digital Systems Division 


SH 4 SH 4 SH / 


‘ Pl 
ROIDCOM 


Comm 2 4 : O5 i 
SH2(N)—— BOON! _|roct wit y eosou- [sre vevecan DEVREAD 
COMM2 3 O02 0 O 0 B04 Tei oe 
b [#2 S B03 a7 PLCRY} 
S VCC42? D 
sve) COMMI- i 5 vEC426 PLORY2 VCCA2B veC429 
papa S| é eae 
HI /le ‘ 
SH2 (k) COMM3 | | GMOUND4 20 o g CKOLIND 429 $2 
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The following index lists key words and concepts from the subject material of the manual 
together with the area(s) in the manual that supply major coverage of the listed concept. The 
numbers along the right side of the listing reference the following manual areas: 


e Sections - References to Sections of the manual appear as ‘‘Section x” with the symbol 
x representing any numeric quantity. 


e Appendixes - References to Appendixes of the manual appear as “Appendix y”’ with the 
symbol y representing any capital letter. 


® Paragraphs - References to paragraphs of the manual appear as a series of alphanumeric 
or numeric characters punctuated with decimal points. Only the first character of the 
string may be a letter; all subsequent characters are numbers. The first character refers 
to the section or appendix of the manual in which the paragraph is found. 


e Tables - References to tables in the manual are represented by the capital letter T 
followed immediately by another alphanumeric character (representing the section or 
appendix of the manual containing the table). The second character is followed by a 
dash (-) and a number: 


Tx-yy 
e Figures - References to figures in the manual are represented by the capital letter F 
followed immediately by another alphanumeric character (representing the section or 


appendix of the manual containing the figure). The second character is followed by a 
dash (-) and a number: 


Fx-yy 


e Other entries in the Index - References to other entries in the index are preceded by 
the word ‘‘See’’ followed by the referenced entry. 
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